Searching PA J 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-353986 
(43)Date of publication of application : 19.12.2000 



(51)IntCI. 



H04B 1/707 
H04B 7/02 
H04J 13/04 



(21 Application number : 11-166865 



(22)Date of filing : 



14.06.1999 



(71 )Applicant : YRP MOBILE 

TELECOMMUNICATIONS KEY TECH 

RES LAB CO LTD 

TOYO COMMUN EQUIP CO LTD 

(72)Inventor : WADA YOSHIO 



(54) DIRECT SPREAD RECEIVER AND DIRECT SPREAD TRANSMITTER 

(57)Abstract 
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SOLUTION: In this direct spread receiving device, an 
antenna having a path Px whose power is the maximum 
is selected as an antenna X according to the impulse 
responses of reception sigjials from antennas A and B 
whose spreading codes are different from each other. An 
interference canceller 5 virtually generates the direct 
spread reception signals of paths other than the path Px 
whose power is the maximum from the antenna X and 
the direct spread reception signals of the plural paths 
from the antenna other than the antenna X as an 
inference replica based on initial reception data, and 
removes the virtually generated signals from the 
received direct spread signal, and outputs the inverse 
spread signal of a user channel C of the path Px whose power is the maximum. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is transmitted from two or more transmitting antennas, respectively. Said network 
with a diffusion sign two or more identifiable direct diffusion signals It is the direct diffusion 
receiving set received to coincidence. Said two or more direct diffusion signals Based on the 
same transmit data, a different PN code is diffused as said diffusion sign, respectively. It has an 
impulse response presumption means, a pass selection means, an initial-data output means, and 
an interference cancellation means. Said impulse response presumption means Based on a direct 
diffusion input signal, the impulse response to two or more pass of said direct diffusion signal 
transmitted from said transmitting antenna is presumed. Said pass selection means Based on 
said presumed impulse response, the pass with which power serves as max among said two or 
more pass is chosen. Said initial-data output means Based on said direct diffusion input signal, 
initial received data are outputted according to said transmitting antenna. Said interference 
cancellation means Based on said initial received data, from said transmitting antenna which has 
the pass with which said power serves as max at least one pass except the pass with which said 
power serves as max — and The interference replica in at least one pass from said other 
transmitting antennas is generated at least Carry out the back diffusion of electrons of the 
signal which deducted said interference replica from said direct diffusion input signal about the 
pass with which said power serves as max, and by carrying out a data judging The direct 
diffusion receiving set characterized by what the received data of the user channej set as the 
direct diffusion receiving set concerned at least are outputted for. 

[Claim 2] It is transmitted from two or more transmitting antennas, respectively. Said network 
with a diffusion sign two or more identifiable direct diffusion signals It is the direct diffusion 
receiving set received to coincidence. Said two or more direct diffusion signals Based on the 
same transmit data, a different PN code is diffused as said diffusion sign, respectively. It has an 
impulse response presumption means, a pass selection means, an initial-data output means, and 
two or more steps of interference cancellers. Said impulse response presumption means Based 
on a direct diffusion input signal, the impulse response to two or more pass of said direct 
diffusion signal transmitted from said transmitting antenna is presumed. Said pass selection 
means Based on said presumed impulse response, the pass with which power serves as max 
among said two or more pass is chosen. Said initial-data output means Based on said direct 
diffusion input signal, initial received data are outputted according to said transmitting antenna. 
Said interference canceller of the 1 st step Based on said initial received data, from said 
transmitting antenna which has the pass with which said power serves as max at least one pass 
except the pass with which said power serves as max — and The interference replica in at least 
one pass from said other transmitting antennas is generated at least Carry out the back 
diffusion of electrons of the signal which deducted said interference replica from said direct 
diffusion input signal about the pass with which said power serves as max, and by carrying out a 
data judging The received data of the 1st step are outputted. Said interference canceller after 
the 2nd step From said transmitting antenna which has the pass with which said power serves as 
max based on said received data of the preceding paragraph, respectively at least one pass 
except the pass with which said power serves as max — and The interference replica in at least 
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one pass from a transmitting antenna besides the above is generated at least Carry out the 
back diffusion of electrons of the signal which deducted said interference replica from said direct 
diffusion input signal about the pass with which said power serves as max, and by carrying out a 
data judging It is the direct diffusion receiving set which outputs the received data of the stage 
concerned and is characterized by what said received data of the last stage are the things 
containing the received data of the user channel set as the direct diffusion receiving set 
concerned at least. 

[Claim 3] It is transmitted from two or more transmitting antennas, respectively. Said network 
with a diffusion sign two or more identifiable direct diffusion signals It is the direct diffusion 
receiving set received to coincidence. Said two or more direct diffusion signals Based on the 
same transmit data, a different PN code is diffused as said diffusion sign, respectively. The 
impulse response presumption means of two or more sequences, the pass selection means of 
two or more sequences, It has an initial-data output means, the interference cancellation means 
of two or more sequences, and a sequence composition judging means. The impulse response 
presumption means of said two or more sequences The receiving antenna corresponding to said 
two or more sequences receives said direct diffusion signal. Based on the direct diffusion input 
signal in each sequence, it can set for said each sequence. The impulse response to two or more 
pass of said direct diffusion signal transmitted from said transmitting antenna is presumed. Said 
pass selection means of said two or more sequences It is based on said presumed impulse 
response in said each sequence. The pass with which power serves as max among said two or 
more pass in said each sequence is chosen. Said initial-data output means It is based on said 
direct diffusion input signal in said each sequence. According to said transmitting antenna Said 
every sequence Initial received data common to said each sequence are outputted. Or the 
interference cancellation means of said two or more sequences Based on said initial received 
data, it can set for said each sequence, respectively. At least one pass except the pass with 
which said power from said transmitting antenna which has the pass with which said power 
serves as max serves as max, And the interference replica in at least one pass from said other 
transmitting antennas is generated at least By carrying out the back diffusion of electrons of the 
signal which deducted said interference replica from said direct diffusion input signal in said each 
sequence about the pass with which said power in said each sequence serves as max A back- 
diffusion-of-electrons signal is outputted. Said sequence composition judging means The direct 
diffusion receiving set characterized by what the received data of the user channel set as the 
direct diffusion receiving set concerned at least by carrying out a data judging are outputted for 
after carrying out sequence composition of said back-diffusion-of-electrons signal in said each 
sequence. 

[Claim 4] It is transmitted from two or more transmitting antennas, respectively. Said network 
with a diffusion sign two or more identifiable direct diffusion signals It is the direct diffusion 
receiving set received to coincidence. Said two or more direct diffusion signals Based on the 
same transmit data, a different PN code is diffused as said diffusion sign, respectively. The 
impulse response presumption means of two or more sequences, the pass selection means of 
two or more sequences, It has the interference canceller of two or more sequences, and two or 
more steps of sequence composition judging means in an initial-data output means and two or 
more steps. The impulse response presumption means of said two or more sequences The 
receiving antenna corresponding to said two or more sequences receives said direct diffusion 
signal. Based on the direct diffusion input signal in each sequence, it can set for said each 
sequence. The impulse response to two or more pass of said direct diffusion signal transmitted 
from said transmitting antenna is presumed. Said pass selection means of said two or more 
sequences It is based on said presumed impulse response in said each sequence. The pass with 
which power serves as max among said two or more pass in said each sequence is chosen. Said 
initial-data output means It is based on said direct diffusion input signal in said each sequence. 
According to said transmitting antenna Said every sequence Initial received data common to said 
each sequence are outputted. Or the interference canceller of said two or more sequences of 
the 1st step Based on said initial received data, it can set for said each sequence, respectively. 
At least one pass except the pass with which said power from said transmitting antenna which 
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has the pass with which said power serves as max serves as max, And the interference replica in 
at least one pass from said other transmitting antennas is generated at least. By carrying out the 
back diffusion of electrons of the signal which deducted said interference replica from said direct 
diffusion input signal in said each sequence about the pass with which said power in said each 
sequence serves as max The back-diffusion-of-electrons signal of the 1st step is outputted. 
Said sequence composition judging means of the 1 st step After carrying out sequence 
composition of said back-diffusion-of-electrons signal of the 1st step in said each sequence, by 
carrying out a data judging The received data of the 1st step are outputted. The interference 
canceller of said two or more sequences after the 2nd step It is based on said received data of 
the preceding paragraph which the sequence composition judging means of the preceding 
paragraph outputs, respectively. From said transmitting antenna which has the pass in said each 
sequence with which said power serves as max at least one pass except the pass with which 
said power serves as max — and The interference replica in at least one pass from a 
transmitting antenna besides the above is generated at least. By carrying out the back diffusion 
of electrons of the signal which deducted said interference replica from said direct diffusion 
input signal in said each sequence about the pass with which the power in said each sequence 
serves as max The back-diffusion~of~electrons signal of the stage concerned is outputted. Said 
sequence composition judging means after the 2nd step After carrying out sequence composition 
of the back-diffusion-of-electrons signal of said stage concerned in said each sequence, the 
received data of the stage concerned are outputted by carrying out a data judging. Said received 
data of the last stage The direct diffusion receiving set characterized by what is been a thing 
containing the received data of the user channel set as the direct diffusion receiving set 
concerned at least. 

[Claim 5] It is the direct diffusion sending set which transmits a direct diffusion signal using at 
least one of the two or more transmitting antennas. It has a diffusion means, an output means, 
and a communicate mode control means. Said communicate mode control means It has the 
normal mode and software hand off mode. Said diffusion means It is controlled by said 
communicate mode control means, and sets to said normal mode. By diffusing a different PN 
code as a diffusion sign based on the same transmit data, generate two or more direct diffusion 
signals, and it sets in said software hand off mode. Based on said transmit data, said one direct 
diffusion signal is generated by being spread using a predetermined PN code as said diffusion 
sign. Said output means It is controlled by said communicate mode control means, and sets to 
said normal mode. The direct diffusion sending set which outputs said two or more direct 
diffusion signals to said two or more transmitting antennas, respectively, and is characterized for 
said one direct diffusion signal by said thing for which more than one are outputted to one of the 
transmitting antennas of a network in said software hand off mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the direct diffusion receiving set and direct 
diffusion sending set which are used for the DS-CDMA (Direct Sequence-Code Division Multiple 
Access) system which used the pilot channel. 
[0002] 

[Description of the Prior Art] As a DS-CDMA system, there is a CDMA method cellular 
telephone system (TIA IS95) standardized in North America. In this system, it gets down, and in 
a link, a pilot symbol is inserted in a pilot channel, it transmits to it a carrier phase is detected 
based on the input signal of this pilot channel by the receiving side, and the synchronous 
detection is performed. Drawing 7 is drawing in a DS-CDMA system in which getting down and 
showing the configuration of a link. 101 is a base station and 102 is C child office. Drawing 8 is 
the outline block diagram of the sending set of the base station in a DS-CDMA system. In the 
sign multiplex section 103, the data made into all ones at the transmit data 1 - N, and the object 
for pilot channels of a user channel of a user 1 - N Can assign the orthogonal code generated in 
the rectangular coder 107, respectively, and sign multiplex is carried out, and in a multiplier 104, 
diffuse PN signal from the PN generator 108 directly by carrying out multiplication, and it sets to 
a multiplier 105. Multiplication (modulation) is carried out to the reference frequency signal 
(carrier) of the reference frequency oscillator 109, and it is transmitted from the transmitting 
antenna 106. 

[0003] Drawing 9 is the outline block diagram of the receiving set of the child office in a DS- 
CDMA system. In a multiplier 1 1 1 . the multiplication of the signal received by the receiving 
antenna 1 10 is carried out to the sinusoidal reference frequency signal of the reference 
frequency oscillator 112, and it is changed into the input signal of baseband. The Rake receiving 
method is adopted as a description of the demodulator of a DS-CDMA system. Since the 
transmitted signal reached the receiving antenna 110 through two or more pass from the base 
station, as for the input signal, the amplitude, a carrier phase, and two or more different signals 
of a time delay were compounded. Since the maximum ratio composition (Rake composition) of 
the Rake receiving method is separated and carried out to the input signal of pass 1 - Pass K 
and it makes it into one impulse response by carrying out the back diffusion of electrons of the 
input signal of baseband, it improves [ the C/N property of an input signal ]. 
[0004] The input signal of baseband is outputted to the Rake receive section 121 and the 
searcher section 122. The input signal of baseband is inputted into K fingers 1 181-1 18K in the 
Rake receive section 121. Each fingers 1 181-1 18K are the demodulators to the 1-Kth pass, 
respectively. In the example of illustration, the signal of a maximum of K pass is receivable. Each 
fingers 1 181-1 18K are the same configurations. 

[0005] In a multiplier 113, the multiplication of the input signal of baseband is carried out to the 
PN code outputted from the PN generator 114, PN synchronization is taken, the multiplication of 
it is carried out to the orthogonal code of the user channel of this C child office 102 outputted 
from the rectangular coder 117 in a multiplier 1 1 5, and in an integrator 1 1 6, when the input signal 
of the user channel of this C child office 102 finds the integral over 1 symbol period, the back 
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diffusion of electrons is carried out From Fingers 1 181-1 18K, the input signal to which the back 
diffusion of electrons of the user channel of C child office 102 in the pass 1 corresponding to 
each - K was carried out is outputted to the synthetic circuit 119. 

[0006] Here, the timing signal over each pass 1 - K is supplied to the PN generator 114 and the 
rectangular coder 117 from the control section 129 in the searcher section 122 which presumes 
an impulse response. As a result, the PN generator 1 1 4 and the rectangular coder 1 1 7 output 
the PN code and orthogonal code with which the corresponding PN code of pass 1 - K and a 
corresponding orthogonal code, and the synchronization were taken, respectively. 
[0007] In the searcher section 122, the multiplication of the input signal of baseband is carried 
out to the PN code outputted from the PN generator 124 in a multiplier 123, multiplication is 
carried out to the orthogonal code of the pilot channel outputted from the rectangular coder 126 
in the multiplier 125, and the input signal of a pilot channel is separated. Next, in an integrator 
127, it finds the integral by one symbol, reference signal W (k) showing the phase (carrier phase) 
to the receiving signal amplitude and the reference frequency signal of baseband of a pilot 
channel [ in / for the filter 128 which equalizes a part for two or more symbols further / through 
and one certain pass k ] is made, and it is outputted to a control section 129. W <k) is complex 
and is k=1-K. K large pass of power is chosen as pass 1 - pass K. 

[0008] In a control section 129, while carrying out timing control of the PN generator 124 so that 
the PN code of the PN generator 1 24 may carry out a sign synchronization at an input signal, 
timing control of the rectangular coder 126 is carried out so that the orthogonal code of the 
rectangular coder 126 may carry out a sign synchronization at an input signal. A control section 
129 divides time amount and generates K reference signal W for K finger (k). Moreover, time 
amount is divided and a timing signal is outputted to the PN generator 114 and the rectangular 
coder 117 of the K fingers 1181-118K of the Rake receive section 121. 

[0009] Based on reference signal W (k) obtained from the input signal of the pilot channel of 
each pass 1 - K, by removing phase offset of the input signal of the user channel of C child 
office 102 in each pass 1 - K, the synchronous detection of the signal of the user channel of C 
child office 102 from each fingers 1181-1 18K is carried out, and Rake composition is further 
carried out in the synthetic circuit 119. The input signal by which Rake composition was carried 
out is decoded in the decoding section 120, and the data of a request of the user channel of this 
C child office 102 are outputted. 

[0010] Thus, phase offset of the input signal of each pass k is removed by presuming the impulse 
response of each pass k using the input signal to which the back diffusion of electrons of the 
pilot channel to which known data are transmitted was carried out. In addition, although 
illustration was omitted, two multipliers 111 shown in drawing 9 are formed in fact, the 
multiplication of the signal received by the receiving antenna 110 is carried out also to the 
orthogonal-basis semi- signalling frequency which intersects perpendicularly with a reference 
frequency signal, and it turns into an input signal (usually expressed with complex) of the 
baseband of a reference frequency signal, an inphase, and two sequences that intersect 
perpendicularly. And latter processing is performed according to an individual to two sequences, 
in the synthetic circuit 119, these two sequences serve as the inphase component and 
orthogonal component to the phase of a reference frequency signal (carrier), and a synchronous 
detection is carried out 

[0011] Generally, if a DS-CDMA system tends to perform high-speed data transmission, 
naturally according to improvement in the speed of a data rate, a chip rate will also become 
large. If a chip rate becomes large, the amount of interference by the multi-pasls will increase. If 
the number of multi-passes increases, by the Rake receiving method, degradation of the 
transmission engine performance cannot be prevented any longer. If what compounded the 
incoming wave of the pass 1 which carried out time delay - Pass K is received, when carrying 
out the back diffusion of electrons of the incoming wave of a certain pass k, the incoming wave 
of other pass which carried out time delay serves as an interference signal. Therefore, the 
interferent component produced by the cross-correlation between the incoming waves of other 
pass is contained in the impulse response of one certain pass k. Therefore, if Rake composition 
of the impulse response of pass 1 - Pass K is carried out, the transmission engine performance 
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will deteriorate. 

[0012] As 1st conventional technique which removes interference by such multi-pass, there is 
an interference cancellation technique, for example, there are some which are known for one 
person "1 examination of the multiuser multistage mold interference canceller in a B5-140 DS- 
CDMA system" besides Wada and the Institute of Electronics, Information and Communication 
Engineers society convention (1998. 9), and these people have applied for such an interference 
canceller (henceforth the advanced technology) as Japanese Patent Application No. No. 236777 
[ ten to ]. 

[0013] First, an exact impulse response is presumed using a pilot channel etc. K big pass of the 
amplitude is chosen and the value is set to W (k) and (k=1-K). Amplitude value chooses the pass 
P used as max in it. Rake received data are inputted into interference [ the 1st step of ] 
canceller, and the output data of the interference canceller of the preceding paragraph are 
inputted into the interference canceller after the 2nd step. Furthermore, the interference replica 
in each user is generated using the diffusion sign to each pass other than the power maximum 
pass P, and W (k). All users' interference replica is deducted from an input signal, the back 
diffusion of electrons is performed to Pass P, and the data to all users are detected. That is, W 
(k) is presumed beforehand and the information on radio wave propagation is fixed after 
presumption. 

[0014] Drawing 10 is the basic block block diagram of the advanced technology. The channel 
which shares one PN code and by which sign multiplex was carried out is a thing in the case of 
consisting of one user channel (one user) and one pilot channel. On the other hand, drawing 9 
diverts and explains this drawing 9 about a Rake receive section, although premises differ a little 
since it is the case where the user channel (user) which shares one PN code and by which sign 
multiplex was carried out is plurality. 

[0015] In this basic configuration, an impulse response is presumed, reference signal W (k) 
showing this impulse response is fixed, and output data DR are detected in the Rake receive 
section 121. Moreover, the power maximum pass detector 131 chooses the pass P with which 
power serves as max based on reference signal W (k). While generating the signal before 
performing the synchronous detections and the back diffusion of electrons in pass other than 
the pass P with which power serves as max in the interference canceller 1 33 by using as initial 
received data the data outputted from the Rake receive section 121 Based on the known data of 
a pilot channel, it can set on pass other than the pass P with which power serves as max. The 
signal of the pilot channel before performing the back diffusion of electrons is generated, these 
are made into an interference replica, the interference replica is deducted from an input signal, 
and data are again redetected by performing the back diffusion of electrons and a synchronous 
detection again about the pass P with which power serves as max. Thus, a bit error rate 
improves by removing interference which is the degradation factor of a receiving signal quality. 
[0016] In the searcher section 122 shown in drawing 9 , K large pass of the power obtained by 
carrying out the back diffusion of electrons of the input signal of a pilot channel is chosen, and 
reference signal W (k) and (k=1-K) are outputted as a value of the impulse response of each 
pass 1 - K. The power maximum pass detector 131 shown in drawing 10 chooses the pass P with 
which power serves as max from reference signal W (k), and outputs the value of P to the 
interference canceller 133. 

[0017] Drawing 13 is the explanatory view of the interference canceller 133 of operation shown 
in drawing 10 . The signal transmitted from the base station 101 passes along two or more pass, 
and is received as a composite signal of the signal of a time delay with which each differs. 
Drawing of an upper case shows the impulse response by the multi-pass. The pass P with which 
power serves as max is chosen, the input signal of the baseband before performing other 
synchronous detections and back diffusion of electrons in pass is virtually generated based on 
judgment data and the data of a pilot channel, the back diffusion of electrons in the pass P of 
maximum electric power is performed to the input signal which deducted this, and the impulse 
response which does not have an interferent component as shown in the lower berth is 
detected. 

[0018] The pass P with which power serves as max has few rates containing an interferent 
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component, and it is presumed about the pass except Pass P that it is mainly an interferent 
component. And using the once probable data DR of one users user channel outputted from the 
Rake receive section 121 as initial value, from now on, reverse signal processing will be carried 
out, and the signal before performing a synchronous detection and the back diffusion of 
electrons will be generated. The signal of the pilot channel before performing the back diffusion 
of electrons to coincidence based on the known data Dp of a pilot channel is also generated. 
Thus, the interference replica in the pass 1 except Pass P - Pass K is generated. And if all the 
interference replicas of the pass 1 excluding Pass P from the input signal of baseband - Pass K 
are deducted, it will become the input signal of the baseband of Pass P mostly. 
[0019] Therefore, the interference canceller 133 generates the interference replica of K-1 pass 
except the pass P of maximum electric power using the output data DR of one communication 
channel outputted from the Rake receive section 121, and the known data Dp of a pilot channel. 
And the back diffusion of electrons is anew performed about Pass P to the input signal of the 
baseband which removed this interference replica from the input signal of baseband. Thus, the 
back diffusion of electrons can be carried out to the input signal of the almost same baseband as 
the time of assuming that only the incoming wave of the single pass P was received temporarily. 
Consequently, received-data DC of a user channel from which the interferent component by the 
cross-correlation of pass was removed is obtained. In addition, the delay section 132 
compensates the processing delay in the interior of the Rake receive section 121 and an 
interference canceller. 

[0020] Drawing 1 1 is the internal configuration Fig. of the interference canceller 1 33 shown in 
drawing 10 . One user's interference replica generation section 135 generates the interference 
replica to K-1 pass except Pass P about the only user channel which only one user uses. 
Moreover, interference replica generation section 135p of a pilot channel generates the 
interference replica to K-1 pass except Pass P about a pilot channel. 

[0021] Drawing 12 (a) and drawing 12 (b) are the internal configuration Figs, of interference 
replica generation section 135,135p shown in drawing 1 1 , respectively. About the interference 
replica generation section 141 1 to pass 1, it is returned to the signal which has the signal point 
phase and amplitude to which the carrier phase and amplitude of pass 1 were given before a 
synchronous detection is carried out by carrying out the multiplication of the data DR outputted 
from the Rake receive section 121 to the reference signal W1 over pass 1 (1) in a multiplier 138. 
Next, in a multiplier 139, by carrying out multiplication to PN1 (1) which is a PN code to pass 1, 
and the orthogonal code [ as opposed to / in / further / a multiplier 140 / one users pass 1 ] 
WS 1 (1), respectively, and being spread, it is returned to the baseband input signal which has 
the time delay of pass 1 before the back diffusion of electrons is carried out, and the 
interference replica of pass 1 is generated. Except for Pass P, those with K-1 piece and these 
K-1 signals are added by the adder 142, and the same configuration as the interference replica 
generation section 1411 to pass 1 serves as [ the output signal ] an output signal of the 
interference replica of the pass 1 except Pass P - K. 

[0022] The reference signal which the control section 129 shown in drawing 9 , (removing k=1-K 
and k=P) outputs here, [ W1 (k) and ] The PN code which the PN generator 114 of finger 118k 
shown in draw ing 9 , (removing k=1-K and k=P) outputs, [ PN1 (k) and ] It is based on one users 
orthogonal code which the rectangular coder 1 1 7 of finger 1 1 8k shown in drawing 9 , (removing 
k=1-K and k=P) outputs. [ an orthogonal code WS 1 (k) and ] However, as the input signal of 
baseband was delayed in the delay section 132 in drawing 10 , a time lag is adjusted in 
consideration of the processing delay in the Rake receive section 121, and the processing delay 
inside the interference canceller 133. W1 (k), PN1 (k), and WS1 (k) can be made by preparing the 
delay section 132 and the same delay section in each of the output of the control section 129 
and the PN generator 114 which were mentioned above, and the rectangular coder 117. 
[0023] About interference replica generation section 1 35p to the pilot channel shown in drawin g 
12 (b), it becomes the signal which has the signal point phase and amplitude to which the carrier 
phase and amplitude of pass 1 were given by carrying out the multiplication of the known data 
Dp of a pilot channel to the reference signal W1 over pass 1 (1) in a multiplier 138. Next, in a 
multiplier 139. by carrying out multiplication to PN1 (1) which is a PN code to pass 1, and the 
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orthogonal code [ as opposed to / in / further / a multiplier 140 / the pass 1 of a pilot channel ] 
WS 1 (p, 1), respectively, and being spread, it is returned to the baseband input signal which has 
the time delay of pass 1 before the back diffusion of electrons is carried out, and the 
interference replica of pass 1 is generated. Like drawing 12 (a), except for Pass P, those with K- 
one piece and these K-1 signals are added by the adder 142, and the same configuration as the 
interference replica generation section 1411 to pass 1 serves as [ the output signal ] an output 
signal of the interference replica of the pass 1 except Pass P - K. 

[0024] The reference signal which the control section 129 shown in drawing 9 t (removing k=1-K 
and k=P) outputs here, [ W1 (k) and ] The PN code which the PN generator 124 of the searcher 
section 122 shown in drawi ng 9 , (removing k=1-K and k=P) outputs (it is in agreement with the 
PN code which the PN generator 1 14 of finger 1 18k outputs), [ PN1 (k) and ] An orthogonal code 
WS 1 (p, k) (except for k=1-K and k=P) is based on the orthogonal code of the pilot channel 
which the rectangular coder 126 of the searcher section 122 shown in drawing 9 outputs. 
However, a time lag is adjusted in consideration of the processing delay in the Rake receive 
section 121, and the processing delay inside the interference canceller 133. W1 <k), PN1 (k), and 
WS1 (p, k) can be made by preparing the delay section 132 and the same delay section in each 
of the output of the control section 129 and the PN generator 124 which were mentioned above, 
and the rectangular coder 126. 

[0025] Again, it explains by returning to drawing 1 1 . In an adder 136, from the input signal of the 
delayed baseband, the output signal of the interference replica 135 is deducted and it is inputted 
into the back-diffusion-of-electrons section 1 37 to Pass P. The back-diffusion-of-electrons 
section 137 to this pass P is the same configuration as the finger section of the pass P in finger 
section [ which was shown in drawing 9 ] 1 181 - 1 18K. That is, using the orthogonal code WS 1 
<P) of PN1 (P) which is the reference signal W1 over Pass P (P), and a PN code to Pass P, and 
one user to Pass P, to the input signal of the baseband from which the interference replica was 
deleted, the back diffusion of electrons to Pass P is performed, and data are judged. 
[0026] These output data turn into data of one user by whom interference by the cross- 
correlation was removed and the transmission engine performance has been improved. The 
reference signal W1 (P) mentioned above, PN code PN1 (P), and one users orthogonal code WS 
1 (P) The reference signal W1 of the pass except Pass P explained previously (k), PN code PN1 
(k), And like one user's orthogonal code WS 1 (k), in order to compensate the processing delay in 
the Rake receive section 121, a time lag is given, and the processing delay inside the 
interference canceller 133 is also taken into consideration, and a time lag is adjusted. 
{0027] Drawin g 14 is the block block diagram of the advanced technology with which the channel 
which shares one PN code, and by which sign multiplex was carried out consists of a user 
channel of N individual, and one pilot channel. And cascade connection of the interference 
canceller corresponding to a multiple user is carried out as interference [ the 1-Mth step of] 
cancellers 151 1-1 51 M. By this example, two or more interference cancellers are operated to the 
pass of two or more users 1 - N, interference is removed, two or more more steps of 
interference cancellers are operated, and more nearly probable data are detected. The 
interference canceller 151 1 of the 1st step inputs the known data Dp of a pilot channel, and 
outputs the more nearly probable data DC (1 1)-DC (1 N) with which the interference signal was 
canceled while it inputs data DR(1) -DR(N) outputted from the Rake receive section 146 as 
probable data. 

[0028] About the 2nd step or subsequent ones, while the output data from the interference 
canceller of the preceding paragraph turn into input data of the interference canceller of the 
next stage, the known data Dp of a pilot channel are also inputted. Any interference cancellers 
151 1-1 51 M of a stage choose the pass P outputted from the power maximum pass detector 131 
( drawing 10 R> 0) fixed as the power maximum pass, in addition, it is necessary to output the 
data of the user 1 including the data of a local station (for example, user 1) - N among the 
interference cancellers of each stage about interference canceller 1511—1 51 M— 1 of eye a stage 
[ 1 - (M-1) ] that is, about interference canceller 1 51 1—1 51 M— 1 of «ye a stage [ 1 ~{M-1) ], the 
back-diffusion-of-electrons section to a user 1 - User N is needed. The above is explanation of 
the advanced technology about an interference canceller. 



htto://www4.iDdl.nciDi.eo.iD/ cei-bin/tran web.cgLejje 



2006/04/01 



JP,2000-353986,A {DETAILED DESCRIPTION] 



6/17 ^— i? 



[0029] If the DS-CDMA system mentioned above has few multi-passes, it can prevent 
degradation of the transmission engine performance at least for Rake reception. However, when 
C child office 102 is carried in an automobile etc. and is moving, there is a problem of Rayleigh 
fading. Drawing 15 is a typical explanatory view for explaining Rayleigh fading. Among drawing, the 
same sign is given to the same part as drawing 7 , and explanation is omitted. As for the pass 
with which 161,162 approached, and 163, pass and 164 are reflective objects. C child office 102 
is moving and the reflective object 164 may exist near this C child office 102. In such a case, 
much pass to which a time delay which was illustrated as pass 161,162 which approached hardly 
changes exists. Received frequency shifts slightly two or more direct diffusion signals which take 
these pass by the doppler shift. A direction, magnitude, etc. of a frequency shift change with 
locations of the reflective object 164 etc. It is considered that the pass 162,163 with which 
these plurality approached is one pass 163 as a set of the pass which approached. Such a direct 
diffusion input signal taken pass 1 63 has received Rayleigh fading. If Rayleigh fading is received, 
while C child office 1Q2 moves, received field strength will change a lot and the time of falling to 
repeatedly unreceivable level will occur. Then, the following systems are proposed as an 
approach of reducing the effect of Rayleigh fading. 

[0030] Drawing 16 is the outline block diagram of the transmitting antenna diversity system 
which reduces the effect of Rayleigh fading. Among drawing, the same sign is given to the same 
part as drawing 7 , drawing 8 , and drawing 1 5 , and explanation is omitted. A sending set is 
formed two lines and sets the transmitting antenna to 106A and 106B. The pass from 163A and 
antenna 106B to C child office 102 is set to 163B for the pass from antenna 106A to C child 
office 102. These are the pass as a set of the pass which approached. Rayleigh fading will 
become the independent thing if separated from several waves of spacing of the transmitting 
antennas 106A and 106B. Consequently, the time of the received field strength of the direct 
diffusion signal which takes pass 163A falling, and the time of the received field strength of the 
direct diffusion signal which takes pass 163B falling have been independent. Therefore, in C child 
office 102, if the direct diffusion signal transmitted from two or more antennas 106A and 106B is 
received and compounded to coincidence, the bit error rate of received data will decrease and 
the transmission quality will improve. For that purpose, in the direct diffusion receiving set of C 
child office 102, it is necessary to separate Pass 163A and 163B and to receive. In the example 
of illustration, a different PN code as PN (Pseudo random Noise) signs PNA and PNB of each 
network is used in the base station 101. 

[0031] Drawing 17 is a direct diffusion signal-description Fig. transmitted from two antennas. 
Although the diffusion modulation of the transmit data is carried out by mutually different PN 
code from the transmitting network of transmitting antenna 106A, and the transmitting network 
of transmitting antenna 106B, each offset time amount is the offset time amount set as this 
base station from the predetermined conventional time of each PN code PNA and PNB. Since 
PN codes differ for every antenna, C child office 102 can separate the direct diffusion signal 
transmitted from antenna 106A and antenna 106B, and the difference of the sign of PN signal of 
a pilot signal which received can receive it. In addition, in order to separate the direct diffusion 
signal transmitted from two or more base stations, the offset time amount (start timing) from the 
predetermined conventional time of a PN code is changed for every base station. Since the code 
length of a PN code is sufficiently long (in the case of IS95 215 bits), the time difference for 
every base station of start timing mentioned above is set up for a long time compared with the 
time delay difference between the direct wave between pass (pass as a set of the pass which 
approached), and a reflected wave. PN codes PNA and PNB used for the transmitting network of 
transmitting antenna 106A and the transmitting network of transmitting antenna 106B can be 
used in common in each base station. Even if it uses in common, it is not necessary to change a 
setup of the offset time amount for identifying the base station mentioned above. 
[0032] Drawing 18 is the block block diagram showing an example of the base station 101 in the 
system shown in drawing 16 . Among drawing, the same sign is given to the same part as drawing 
8 and drawing 16 , and explanation is omitted. PN generator by which 108A generates PN code 
PNA, and 108B are PN generators which generate PN code PNB. Start timing of the PN 
generators 108A and 108B corresponds. The transmit data outputted from the sign multiplex 
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section 103 is diffused by PN code PNA in multiplier 104A, and is diffused by PN code PNB in 
multiplier 104B. In Multipliers 105A and 105B, the multiplication of the diffused signal is carried 
out to a reference frequency signal, respectively, and it is outputted to two transmitting 
antennas 105A and 105B. 

[0033] As mentioned above, the effect of multi-pass phasing can be reduced by transmitting a 
direct diffusion signal with two or more antennas from one base station. However, since two or 
more direct diffusion signals are transmitted to coincidence, as a result, the number of multi- 
passes increases two or more times, and the interferent component by correlation between 
multi-passes increases. Therefore, it is suitable if the interference cancellation technique 
mentioned above is applied. It will become the following configurations if the interference 
canceller shown in drawing 10 R> 0 is applied as it is. 

[0034] Drawing 1 9 is the block block diagram of the direct diffusion receiving set of a child office 
used for the system shown in drawing 16 . Here, in order to simplify explanation, the base station 
101 shown in drawin g 1 5 is premised on the system which transmits only to two users of C child 
office 102 and D child office which is not illustrated. Among drawing, the same sign is given to 
the same part as drawing 1 6 , and explanation is omitted. The interference canceller from which 
the Rake receive section where two carry out the back diffusion of electrons of the direct 
diffusion signal from antenna 106A (it is only henceforth called "Antenna A"), the Rake receive 
section where 3 carries out the back diffusion of electrons of the direct diffusion signal from 
antenna 106B (it is only henceforth called "Antenna B"), and 4 remove the delay section among 
drawing, and 171 removes the interferent component of the direct diffusion input signal from 
Antenna A, and 172 are interference cancellers which remove the interferent component of the 
direct diffusion input signal from Antenna B. As for the synthetic judgment section and 177, 32 is 
[ the power maximum pass detector of the direct diffusion signal from Antenna A and 1 78 ] the 
power maximum pass detectors of the direct diffusion signal from Antenna B. 
[0035] 6 is the interference replica generation section of the direct diffusion signal of the user 
channel C from Antenna A, and the back-diffusion-of^electrons section of the user channel 
[ in / 8 / the interference replica generation section of the direct diffusion signal of the user 
channel D from Antenna A, and / 7 / the interference replica generation section of the direct 
diffusion signal of the pilot channel from Antenna A, and 1 73, and / in 1 74 / the power maximum 
pass PA of the direct diffusion signal from Antenna A ] C [ in the interference canceller 171 ]. 
[ an adder ] 9 is the interference replica generation section of the direct diffusion signal of the 
user channel C from Antenna B, and the back-diffusion-of-electrons section of the user channel 
[ in / 1 1 / the interference replica generation section of the direct diffusion signal of the user 
channel D from Antenna B, and / 10 / the interference replica generation section of the direct 
diffusion signal of the pilot channel from Antenna B, and 175, and / in 176 / the power maximum 
pass PB of the direct diffusion signal from Antenna B ] C [ in the interference canceller 172 ]. 
[ an adder ] 

[0036] In the Rake receive section 2 which does the back diffusion of electrons of the direct 
diffusion signal from Antenna A, based on PN code PNA used in the transmitting network of 
Antenna A, the back diffusion of electrons is carried out like the Rake receive section 121,146 
which showed drawing 10 and drawin g 14 , a data judging is carried out by the synchronous 
detection, and the input signal of baseband outputs the initial received data of the user channels 
C and D. The back diffusion of electrons is carried out based on PN code PNB which, on the 
other hand, uses the direct diffusion signal from Antenna B in the transmitting network of 
Antenna B in the Rake receive section 3 which does the back diffusion of electrons, a data 
judging is carried out and the initial received data of the user channels C and D are outputted. 
The delay section 4 delays the direct diffusion input signal of baseband like the delay section 132 
shown in drawing 10 and drawing 14 according to processing delay, such as a Rake receive 
section and the interference replica generation section. The interference replica generation 
sections 6 and 7 and the interference replica generation sections 9 and 10 are the same as that 
of the interference replica generation section 135 of one user who showed drawing 1 1 
respectively. On the other hand, the interference replica generation sections 8 and 1 1 are the 
same as that of interference replica generation section 1 35p of the pilot channel shown in 



httn //www4.iDdl.nciDi.eo.io/ceHbin/tran web cei eiie 



2006/04/01 



JP,2000-353986,A [DETAILED DESCRIPTION] 



8/17 s< — is 



drawing 1 1 . Although the back-diffusion-of-electrons section 171,176 is the same as that of the 
back-diffusion-of-electrons section 1 37 to the pass P shown in drawin g 1 1 , it outputs a back- 
diffusion-of-electrons signal just before carrying out a data judging. 

[0037] The power maximum pass detector 177,178 is the same as the power maximum pass 
detector 131 shown in drawing 1010 . The reference signals W (1A)-W (kA) inputted, and W (1B)- 
W (KB) are the reference signals showing the carrier phase to the receiving signal amplitude and 
the reference frequency signal of baseband of the pilot channel in each pass, and are the same 
as that of reference signal W (1) outputted from the control section 129 of the searcher section 
1 22 shown in drawing 9 - W (K). However, about the direct diffusion signal from Antenna A, and 
each direct diffusion signal from Antenna B, by detecting the power maximum pass PA and PB 
according to an individual, each user channel C of the back-diffusion-of-electrons signal of 
these power maximum pass PA and PB will be compounded in the synthetic judgment section 32, 
and a data judging will be performed. In addition, the block equivalent to the searcher section 122 
shown in drawin g 10 is omitting illustration as what is contained in the Rake receive section 2 
which does the back diffusion of electrons of the direct diffusion signal from Antenna A, and the 
Rake receive section 3 which does the back diffusion of electrons of the direct diffusion signal 
from Antenna B. 

[0038] With the configuration mentioned above, initial received data are beforehand obtained 
from the direct diffusion signal from each antennas A and B. Based on these initial received data, 
generate virtually the direct diffusion input signal of the pass from the same antenna except the 
power maximum pass, and it considers as an interference replica. This interference replica is 
deducted and the interferent component to the direct diffusion input signal of the power 
maximum pass by the direct diffusion input signal of other pass of the same antenna is reduced 
by the configuration of carrying put the back diffusion of electrons again to the power maximum 
pass. As it was indicated in drawing 1 7 as the PN code which the transmitting network of 
Antenna A uses, and the PN code which the transmitting network of Antenna B uses, although it 
is identifiable, correlation arises mutually by the difference of a PN code. Therefore, the 
interferent component by the direct diffusion signal of the pass from Antenna B turning into an 
interference signal is also contained, and, on the other hand, the interferent component by the 
direct diffusion signal of the pass from Antenna A turning into an interference signal is also 
contained in the back-diffusion-of-electrons signal of the power maximum pass PB at the back- 
diffusion-of-electrons signal of the power maximum pass PA. However, the configuration 
mentioned above does not have the composition of reducing the interferent component during 
the pass from these different antennas A and B. 
[0039] 

[Problem(s) to be Solved by the Invention] It aims at offering the direct diffusion receiving set 
which reduces the mutual interferent component by the multi-pass of the direct diffusion signal 
transmitted to coincidence from two or more transmitting antennas, and the direct diffusion 
sending set which reduces the effect of Rayleigh fading while this invention was made in order to 
solve the trouble mentioned above, and it reduces the effect of Rayleigh fading. 
[0040] 

[Means for Solving the Problem] This invention is set to invention according to claim 1 . It is 
transmitted from two or more transmitting antennas, respectively. Said network with a diffusion 
sign two or more identifiable direct diffusion signals It is the direct diffusion receiving set 
received to coincidence. Said two or more direct diffusion signals Based on the same transmit 
data, a different PN code is diffused as said diffusion sign, respectively. It has an impulse 
response presumption means, a pass selection means, an initial-data output means, and an 
interference cancellation means. Said impulse response presumption means Based on a direct 
diffusion input signal, the impulse response to two or more pass of said direct diffusion signal 
transmitted from said transmitting antenna is presumed. Said pass selection means Based on 
said presumed impulse response, the pass with which power serves as max among said two or 
more pass is chosen. Said initial-data output means Based on said direct diffusion input signal, 
initial received data are outputted according to said transmitting antenna. Said interference 
cancellation means Based on said initial received data, from said transmitting antenna which has 
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the pass with which said power serves as max at least one pass except the pass with which said 
power serves as max — and The interference replica in at least one pass from said other 
transmitting antennas is generated at least. The back diffusion of electrons of the signal which 
deducted said interference replica from said direct diffusion input signal is carried out about the 
pass with which said power serves as max, and the received data of the user channel set as the 
direct diffusion receiving set concerned at least are outputted by carrying out a data judging. 
Therefore, the increment in the bit error rate by Rayleigh fading can be prevented by the 
transmitting antenna diversity by two or more transmitting antennas. The interferent component 
by the increment in the number of multi-passes by transmitting antenna diversity and mutual 
interference of the multi-pass from two or more transmitting antennas can be reduced with an 
interference cancellation means. Since the back diffusion of electrons and a data judging are 
carried out only within one maximum-electric-power pass from one transmitting antenna of them 
in spite of having received the direct diffusion signal from two or more transmitting antennas, the 
configuration for the back diffusion of electrons and a data judging becomes easy. Since the PN 
codes used for each transmitting network of two or more transmitting antennas differ, even 
when this different PN code is used in common in each base station, it is not necessary to 
change a setup of the offset time amount for identifying a base station. As an interference 
cancellation means, one step of interference canceller is sufficient, and two or more steps of 
interference cancellers are sufficient. 

[0041] This invention is set to invention according to claim 2. It is transmitted from two or more 
transmitting antennas, respectively. Said network with a diffusion sign two or more identifiable 
direct diffusion signals It is the direct diffusion receiving set received to coincidence. Said two or 
more direct diffusion signals Based on the same transmit data, a different PN code is diffused as 
said diffusion sign, respectively. It has an impulse response presumption means, a pass selection 
means, an initial-data output means, and two or more steps of interference cancellers. Said 
impulse response presumption means Based on a direct diffusion input signal, the impulse 
response to two or more pass of said direct diffusion signal transmitted from said transmitting 
antenna is presumed. Said pass selection means Based on said presumed impulse response, the 
pass with which power serves as max among said two or more pass is chosen. Said initial-data 
output means Based on said direct diffusion input signal, initial received data are outputted 
according to said transmitting antenna. Said interference canceller of the 1st step Based on said 
initial received data, from said transmitting antenna which has the pass with which said power 
serves as max at least one pass except the pass with which said power serves as max — and 
The interference replica in at least one pass from said other transmitting antennas is -generated 
at J east. Carry out the back diffusion of electrons of the signal which deducted said interference 
replica from said direct diffusion input signal about the pass with which said power serves as 
max, and by carrying out a data judging The received data of the 1st step are outputted. Said 
interference canceller after the 2nd step From said transmitting antenna which has the pass with 
which said power serves as max based on said received data of the preceding paragraph, 
respectively at least one pass except the pass with which said power serves as max — and The 
interference replica in at least one pass from a transmitting antenna besides the above is 
generated at least. Carry out the back diffusion of electrons of the signal which deducted said 
interference replica from said direct diffusion input signal about the pass with which said power 
serves as max, and by carrying out a data judging Outputting the received data of the stage 
concerned, said received data of the last stage contain the received data of the user channel set 
as the direct diffusion receiving set concerned at least. Therefore, in addition to the operation 
effectiveness of invention according to claim 1, a multistage configuration can perform clearer 
interference cancellation. 

[0042] This invention is set to invention according to claim 3. It is transmitted from two or more 
transmitting antennas, respectively. Said network with a diffusion sign two or more identifiable 
direct diffusion signals It is the direct diffusion receiving set received to coincidence. Said two or 
more direct diffusion signals Based on the same transmit data, a different PN code is diffused as 
said diffusion sign, respectively. The impulse response presumption means of two or more 
sequences, the pass selection means of two or more sequences, It has an initial-data output 
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means, the interference cancellation means of two or more sequences, and a sequence 
composition judging means. The impulse response presumption means of said two or more 
sequences The receiving antenna corresponding to said two or more sequences receives said 
direct diffusion signal. Based on the direct diffusion input signal in each sequence, it can set for 
said each sequence. The impulse response to two or more pass of said direct diffusion signal 
transmitted from said transmitting antenna is presumed. Said pass selection means of said two 
or more sequences It is based on said presumed impulse response in said each sequence. The 
pass with which power serves as max among said two or more pass in said each sequence is 
chosen. Said initial-data output means It is based on said direct diffusion input signal in said 
each sequence. According to said transmitting antenna Said every sequence Initial received data 
common to said each sequence are outputted. Or the interference cancellation means of said 
two or more sequences Based on said initial received data, it can set for said each sequence, 
respectively. At least one pass except the pass with which said power from said transmitting 
antenna which has the pass with which said power serves as max serves as max, And the 
interference replica in at least one pass from said other transmitting antennas is generated at 
least. By carrying out the back diffusion of electrons of the signal which deducted said 
interference replica from said direct diffusion input signal in said each sequence about the pass 
with which said power in said each sequence serves as max A back-diffusion-ol^electrons signal 
is outputted, and said sequence composition judging means outputs the received data of the 
user channel set as the direct diffusion receiving set concerned at least by carrying out a data 
judging, after carrying out sequence composition of said back-diffiision-of-electrons signal in 
said each sequence. Therefore, in addition to the operation effectiveness of invention according 
to claim 1 , it is hard to be influenced by the diversity configuration of a receiving side of phasing 
fluctuation. As an interference cancellation means, one step of interference canceller is 
sufficient, and two or more steps of interference cancellers are sufficient. 

[0043] This invention is set to invention according to claim 4. It is transmitted from two or more 
transmitting antennas, respectively. Said network with a diffusion sign two or more identifiable 
direct diffusion signals It is the direct diffusion receiving set received to coincidence. Said two or 
more direct diffusion signals Based on the same transmit data, a different PN code is diffused as 
said diffusion sign, respectively. The impulse response presumption means of two or more 
sequences, the pass selection means of two or more sequences, It has the interference 
canceller of two or more sequences, and two or more steps of sequence composition judging 
means in an initial-data output means and two or more steps. The impulse response presumption 
means of said two or more sequences The receiving antenna . corresponding to said two or more 
sequences receives said direct diffusion signal. Based on the direct diffusion input signal in each 
sequence, it can set for said each sequence. The impulse response to two or more pass of said 
direct diffusion signal transmitted from said transmitting antenna is presumed. Said pass 
selection means of said two or more sequences It is based on said presumed impulse response 
in said each sequence. The pass with which power serves as max among said two or more pass 
in said each sequence is chosen. Said initial-data output means It is based on said direct 
diffusion input signal in said each sequence. According to said transmitting antenna Said every 
sequence Initial received data common to said each sequence are outputted. Or the interference 
canceller of said two or more sequences of the 1st step Based on said initial received data, it 
can set for said each sequence, respectively. At least one pass except the pass with which said 
power from said transmitting antenna which has the pass with which said power serves as max 
serves as max, And the interference replica in at least one pass from said other transmitting 
antennas is generated at least. By carrying out the back diffusion of electrons of the signal 
which deducted said interference replica from said direct diffusion input signal in said each 
sequence about the pass with which said power in said each sequence serves as max The back- 
diffusion-of^electrons signal of the 1st step is outputted. Said sequence composition judging 
means of the 1 st step After carrying out sequence composition of said back-diffusion-of- 
electrons signal of the 1st step in said each sequence, by carrying out a data judging The 
received data of the 1st step are outputted. The interference canceller of said two or more 
sequences after the 2nd step It is based on said received data of the preceding paragraph which 
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the sequence composition judging means of the preceding paragraph outputs, respectively. From 
said transmitting antenna which has the pass in said each sequence with which said power 
serves as max at least one pass except the pass with which said power serves as max — and 
The interference replica in at least one pass from a transmitting antenna besides the above is 
generated at least. By carrying out the back diffusion of electrons of the signal which deducted 
said interference replica from said direct diffusion input signal in said each sequence about the 
pass with which the power in said each sequence serves as max The back-diffusion-of- 
electrons signal of the stage concerned is outputted. Said sequence composition judging means 
after the 2nd step After carrying out sequence composition of the back-diffusion-of^electrons 
signal of said stage concerned in said each sequence, by carrying out a data judging, the 
received data of the stage concerned are outputted and said received data of the last stage 
contain the received data of the user channel set as the direct diffusion receiving set concerned 
at least. Therefore, in addition to the operation effectiveness of invention according to claim 3, a 
multistage configuration can perform clearer interference cancellation. 

[0044] This invention is set to invention according to claim 5. It is the direct diffusion sending 
set which transmits a direct diffusion signal using at least one of the two or more transmitting 
antennas. It has a diffusion means, an output means, and a communicate mode control means. 
Said communicate mode control means It has the normal mode and software hand off mode. Said 
diffusion means It is controlled by said communicate mode control means, and sets to said 
normal mode. By diffusing a different PN code as a diffusion sign based on the same transmit 
data, generate two or more direct diffusion signals, and it sets in said software hand off mode. 
Based on said transmit data, said one direct diffusion signal is generated by being spread using a 
predetermined PN code as said diffusion sign. Said output means It is controlled by said 
communicate mode control means, and sets to said normal mode. Said two or more direct 
diffusion signals are outputted to said two or more transmitting antennas, respectively, and it is 
said thing to output [ two or more ] to one of the transmitting antennas of a network about said 
one direct diffusion signal in said software hand off mode. Therefore, at the time of normal 
operation mode, the increment in the bit error rate by Rayleigh fading can be prevented in a 
direct diffusion receiving set side by the transmitting antenna diversity by two or more 
transmitting antennas. A possibility that a bit error rate may increase to a direct diffusion 
receiving set side on the contrary by the increment in an interferent component can be 
abolished by controlling the increment in the number of multi-passes by on the other hand not 
performing transmitting antenna diversity at the time of the software hand off actuation which 
the number of multi-passes increases. Since the PN codes used for each transmitting network 
of two or more transmitting antennas differ, even when this different PN code is used in common 
in each base station, it is not necessary to change a setup of the offset time amount for 
identifying a base station. 
[0045] 

[Embodiment of the Invention] Drawing 1 is a block block diagram at the time of a software hand 
off for explaining the gestalt of operation of the 1 st of the direct diffusion receiving set of this 
invention. Among drawing, the same sign is given to the same part as drawing 1 9 t and 
explanation is omitted. The interference canceller corresponding to Antenna X in 5 
corresponding to the initial-data output section in 1 and 14 are the power maximum pass 
detectors. Drawing 2 is the typical explanatory view of the interference cancellation actuation in 
the direct diffusion receiving set of drawing 1 R> 1 . 

[0046] In the gestalt of this operation, the internal configuration of the initial-data output section 
1 is the same as the configuration shown in drawing 19 . However, the output of the Rake 
receive section 2 which does the back diffusion of electrons of the direct diffusion signal from 
Antenna A, and the output of the Rake receive section 3 which does the back diffusion of 
electrons of the direct diffusion signal from Antenna B are outputted to one interference 
canceller 5 corresponding to the diffusion sign of the network of Antenna X. Here, Antenna X is 
an antenna which has the pass Px with which power serves as max in the set of the impulse 
response of the input signal from Antenna A, and the impulse response of the input signal from 
Antenna B. Pass Px is selected in the power maximum pass detector 14 mentioned later. 
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[0047] As the direct diffusion signal from Antenna A was shown as an impulse response of the 
input signal from Antenna A in draw ing 2 [ in the Rake receive section 2 which does the back 
diffusion of electrons ], two or more pass including the power maximum pass PA is separated 
and detected. The interferent component by the cross-correlation is also contained at this time, 
and this interferent component becomes the factor which an error generates at the time of a 
data judging. Interference by the cross-correlation not only with interference by the cross- 
correlation of the pass from Antenna A but the pass from Antenna B is included in this 
interferent component Although two or more pass including the power maximum pass PB is 
separated and detected as similarly the direct diffusion signal from Antenna B was shown as an 
impulse response of the input signal from Antenna B in drawin g 2 [ in the Rake receive section 3 
which does the back diffusion of electrons ] f interference by the cross-correlation with the pass 
from Antenna A and interference by the cross-correlation of the pass from Antenna B are 
included. 

[0048] Now, supposing Antenna X is Antenna A, the interference canceller 5 will turn into an 
interference canceller corresponding to Antenna A. Based on initial received data, it generates 
virtually by using the direct diffusion input signal of the pass of others except the power 
maximum pass PA from Antenna A, and the direct diffusion input signal of all the pass from 
Antenna B as an interference replica, and this is removed from a direct diffusion input signal. If it 
explains more concretely, the interference replica of the pass of others except the power 
maximum pass PA from Antenna A will be generated in the interference replica generation 
sections 6, 7, and 8 using W1 (k) f PN1 (k), and the signal of WS1 (n, k) and WS1 (p, k) which were 
shown in drawing 10 - drawin g 12 corresponding to the direct diffusion input signal from Antenna 
A, and drawing 14 . Moreover, the interference replica of all the pass of the direct diffusion input 
signal from Antenna B is generated in the interference replica generation sections 9, 10, and 11 
using W1 (k) corresponding to the direct diffusion input signal from Antenna B, PN1 <k), and the 
signal of WS1 (n, k) and WS1 (p, k). An interference replica is generated without also removing 
the power maximum pass PB at this time. 

[0049] On the other hand, when Antenna X is Antenna B, the interference canceller 5 turns into 
an interference canceller corresponding to antenna B, is virtually generated based on initial 
received data by using the direct diffusion input signal of the pass of others except the power 
maximum pass PB from Antenna B, and the direct diffusion input signal of all the pass from 
Antenna A as an interference replica, and removes this from a direct diffusion input signal. The 
back-diffusion-of-electrons signal of the user channel C moreover assigned to C child office 102 
of the power maximum pass PB from Antenna B is outputted. That is, the interference replica of 
all the pass of the direct diffusion input signal from Antenna A is generated in each interference 
replica generation sections 6, 7, and 8 using W1 (k) corresponding to the direct diffusion input 
signal from Antenna A, PN1 (k), and the signal of WS1 (n, k) and WS1 Xp, k). On the other hand, 
the interference replica of the pass of others except the power maximum pass PB of the direct 
diffusion input signal from Antenna B is generated using W1 (k) corresponding to the direct 
diffusion input signal from Antenna B, PN1 (k), and the signal of WS1 <n, k) and WS1 (p, k) in each 
interference replica generation sections 9, 1 0, and 11. 

[0050] In an adder 12, the direct diffusion input signal from which any interference signal of the 
pass from Antenna A and Antenna B was removed is obtained from what was delayed by the 
delay section 4 in the direct diffusion input signal of baseband by deducting these interference 
replicas. About the user channel C in the power maximum pass Px of this direct diffusion input 
signal, by carrying out a data judging, the back diffusion of electrons is carried out as a direct 
diffusion input signal from Antenna X, the back-diffusion-of^electrons signal of the user channel 
C of the power maximum pass PX is acquired without producing an interferent component, like 
the back-diffusion-ofrelectrons section 1 37 to the pass P shown in drawing 1 1 , a data judging 
is carried out by the internal judgment section, and received data are outputted. 
[0051] Drawing 3 is a block block diagram at the time of a software hand off for explaining the 
gestalt of operation of the 2nd of the direct diffusion receiving set of this invention. Among 
drawing, the same sign is given to the same part as drawing 1 9 and drawing 1 , and explanation is 
omitted. For 21, as for a multiplier and 23, a receiving antenna and 22 are [ a reference 
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frequency oscillator and 24 ] the synthetic judgment sections. In the gestalt of this operation, it 
has two receivers. In order to distinguish the 1st and 2nd receiver, the subscript of a or b is 
given to the reference figure and the reference mark. 

[0052] A receiving antenna is also formed two lines in diversity. For example, two receiving 
antennas separate distance and are formed (tooth-space diversity). Or the two same directional 
antennas change the sense of an antenna, and are prepared (include-angle diversity). Or a 
different directive antenna is used (include-angle diversity), the directional characteristics and 
the installation conditions of these antennas are independent — or it is put together suitably and 
considers as two antennas. 

[0053] Thus, in Multipliers 22a and 22b, the multiplication of the signal received by different 
receiving antennas 21a and 21b is carried but to the sinusoidal reference frequency signal of the 
reference frequency oscillators 23a and 23b, and it is changed into the direct diffusion input 
signal of baseband. The reference frequency oscillators 23a and 23b output the sinusoidal 
reference frequency signal of the same frequency. The reference frequency oscillators 23a and 
23b may share one reference frequency oscillator. In Rake receive section 2a which carries out 
the back diffusion of electrons of the direct diffusion signal from Antenna A, and 2b, the back 
diffusion of electrons of the direct diffusion input signal of this baseband is carried out, and a 
data judging is carried out, and it uses as initial received data the received data of the user 
channels C and D transmitted from Antenna A, and outputs them. On the other hand, the back 
diffusion of electrons of the direct diffusion input signal of baseband is carried out into Rake 
receive section 3a which carries out the back diffusion of electrons of the direct diffusion signal 
from Antenna B, and 3b, a data judging is carried out and it outputs the received data of the user 
channels C and D transmitted from Antenna B as initial received data. 

[0054] The interference cancellers 5a and 5b of two sequences generate the replica of the 
interference signal included in the direct diffusion signal delayed through the delay sections 4a 
and 4b based on the initial received data mentioned above, deduct this replica from a direct 
diffusion signal, carry out the back diffusion of electrons about the user channel C in the power 
maximum pass PXa and PXb, and output the back-diffusion-of-electrons signal with which the 
interferent component was reduced. As each interference cancellers 5a and 5b, the interference 
canceller 5 shown in drawing _1 is used for every sequence. However, unlike the interference 
canceller shown in drawing 1 , a back-diffusion-of^electrons signal just before carrying out a 
data judging is outputted. In addition, the antenna Xa which has the power maximum pass PXa in 
Sequence a may differ from the antenna Xb which has the power maximum pass PXb in 
Sequence b. The output of the interference cancellers 5a and 5b is inputted into the synthetic 
judgment section 24. The synthetic judgment section 24 outputs received data by performing a 
data judging, after carrying out sequence composition of the back-diffusion-of-electrons signal 
for every sequence. 

[0055] The direct diffusion signal received from the antennas 21a and 21b of its that two lines is 
independent. That is, it swerved, and it swerved and different multi-pass phasing is received. 
Therefore, since possibility that a direct diffusion signal without the loss of power by phasing 
fluctuation will be receivable from either becomes high, it becomes strong to phasing fluctuation. 
Moreover, the multipliers 22a and 22b changed into the direct diffusion signal of baseband from 
Antennas 21a and 21b affect the noise of two receivers. If it is two receivers, the noise is 
independent in each network. Therefore, it is equalized compared with the case where the effect 
of a noise is one line. It becomes a receiving set superior to the one interference canceller 
independent engine performance by using an interference canceller, and compounding and 
judging the two output signal further based on the baseband signaling with which the respectively 
independent noise was added to the input signal which received respectively independent multi- 
pass phasing. 

[0056] Drawin g 4 is the explanatory view of the actuation which compounds two sequences in 
the synthetic judgment section 24 shown in drawing 3 . Drawing 4 (a) is a synthetic symbol 
description Fig., and drawing 4 <b) is a judgment symbol description Fig. The inphase component 
(I phase) and orthogonal component (Q phase) of a back-diffusion-of-electrons signal which are 
outputted from interference canceller 5a of the 1st receiver (network a) are set to (V1i, V1q). 
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The inphase and orthogonal component of a back-diffusion-of^electrons signal which are 
outputted from interference canceller 14b of the 2nd receiver (network b) are set to (V2i, V2q), 
and the inphase and orthogonal component of a sequence composite signal are set to (VOL VOq). 

[0057] To each pass composite signal, a sequence composite signal applies weight Wt1 and Wt2, 
respectively, and is created. That is, it considers as V0 i=V1 i*Wt1+V2 i*Wt2V0 q=V1 q*Wt1+V2 
q*Wt2. Here, as weight Wt1 and Wt2, it is referred to as Wt1= (V1 i2+V1q2) / {(V1i+V2i) 2+ 
(V1 q+V2q) 2}1 /2Wt2= (V2 i2+V2q2) / {(V1 i+V2i) 2+(V1 q+V2q) 2} 1 /2, for example. 
[0058] Or it is referred to as Wt1=(V1 i2+V1q2)1/2/{(V1i+V2i) 2+(V1q+V2q)2}1/2Wt2=(V2 
i2+V2q2)1/2/{(V1i+V2i) 2+(V1q+V2q)2} 1/2 as weight Wt1 and Wt2. In addition, the value of each 
denominator is the die length of the vector adding each pass composite signal. As shown in 
drawing 4 (b), in the case of 4 phase phase modulation, a data judging is carried out by in which 
quadrant on IQ phase flat surface the sequence composite signal (VOi, VOq) mentioned above is, 
and received data are outputted. In the explanation mentioned above, although weighting in 
composition of the receiver output of two lines was explained, composition is made using the 
same weighting at the time of the pass composition in the synthetic judgment section 32 of 
drawing 19 . 

[0059] Drawin g 5 is the block block diagram of the gestalt of the 3rd operation in the direct 
diffusion receiving set of this invention. Among drawing, the same sign is given to the same part 
as drawing 1919 , drawing 1 , and drawing 3 , and explanation is omitted. 31 is the delay section 
and compensates the delay of the processing time in the initial-data output section 1, the 
synthetic judgment section 32, and the interference canceller 5. The synthetic judgment section 
of the pass corresponding to Antenna A in 32A and 32B are the synthetic judgment sections of 
the pass corresponding to Antenna B. 

[0060] In the gestalt of this operation, the Rake receive sections 3a and 3b which do the back 
diffusion of electrons of Rake receive section 2a which carries out the back diffusion of 
electrons of the direct diffusion signal from Antenna A, 2b t and the direct diffusion signal from 
Antenna B output the back-diffusion-of^electrons signal corresponding to the impulse response 
of these initial received data of a phase just before obtaining initial received data. Synthetic 
judgment section 32A of the pass corresponding to Antenna A outputs the initial received data 
from Antenna A by performing sequence composition of the back-diffusion-of-electrons signal 
of the pass corresponding to Antenna A in each sequence, next carrying out a data judging. On 
the other hand, synthetic judgment section 32B of the pass corresponding to Antenna B outputs 
the initial received data from Antenna B by performing sequence composition of the back- 
diffusion-of^-electrons signal of the pass corresponding to Antenna B in each sequence, next 
carrying out a data judging. Thus, initial received data become more nearly probable rather than 
the direction which carries out the synthetic judgment of two sequences uses the output of the 
initial-data output sections 1a and 1b of an own system train separately. The output data of the 
synthetic judgment section 24 become more nearly probable by inputting these initial received 
data into the interference cancellers 5a and 5b. 

[0061] One step of interference canceller was used in the gestalt of each operation mentioned 
above. Although illustration is omitted, as shown in drawing 1 4 , an interference canceller can 
carry out concatenation actuation as a multistage configuration (multistage). The output of the 
preceding paragraph is used for the interference canceller after the 2nd step as initial received 
data. Furthermore, a multistage configuration can be taken also in two receiver configurations. 
[0062] Drawin g 6 is the block block diagram of the gestalt of operation of the 4th of the direct 
diffusion receiver of this invention. Among drawing, the same sign is given to the same part as 
drawing 19 , drawing 1 R> 1, and drawing 3 , and explanation is omitted. However, the 
interference cancellers 5a and 5b of the one-step configuration shown in drawing 3 output the 
back-diffusion-of-electrons signal of the user channel C of C child office, and the synthetic 
judgment section 124 should have outputted only the received data of the user channel C of C 
child office. However, the interference cancellers 5a and 5b output the back-diffusion-of^ 
electrons signal of all user channels, and the synthetic judgment section 24 generates the 
interference replica of all user channels in the next step, and enables it to reduce an interferent 
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component in the multistage configuration of the gestalt of this operation by using the received 
data of all user channels as the initial received data of the next step. 

[0063] 41a and 41b are the delay sections, and compensate the processing delay inside the 
interference cancellers 5a and 5b of the 1 st step, the synthetic judgment section 24, 
interference canceller of 2nd step 42a, and 42b. Although 42a and 42b v are the interference 
cancellers of the 2nd step and use as initial received data the received data outputted from the 
synthetic judgment section 24 of the 1 st step, the configuration itself is the same as that of the 
interference cancellers 24a and 24b. 43 is the synthetic judgment section of the 2nd step, and is 
the same configuration as the synthetic judgment section 24 of the 1 st step. In addition, 
interference cancellation of a pilot channel is performed by inputting the known data Dp of a 
pilot channel and generating an interference replica like drawing 1 4 . 44a and 44b are the delay 
sections, and compensate the processing delay inside interference canceller 45a of the step 
[ 2nd ] the interference cancellers 42a and 42b, the synthetic judgment section 43, and the last 
stage, and 45b. The interference cancellers 45a and 45b of the last stage should just output the 
back-diffusion-of-electrons signal of the user channel C of C child office like the interference 
cancellers 5a and 5b shown in drawing 3 . 46 is the synthetic judgment section of the last stage, 
and should output only the received data of the user channel C of C child office like the 
synthetic judgment section 24 shown in drawin g 3 . In addition, although the configuration of one 
step of interference canceller shown in drawing 3 was used in the example of illustration as a 
configuration to the initial-data output sections 1a and 1b and the interference cancellers 5a and 
5b of the 1st step, it may replace with this and the configuration shown in drawing 5 may be 
used. 

[0064] Since a latter interference canceller performs interference cancellation based on the 
received data of the preceding paragraph, the output of more nearly probable received data of it 
is attained, as each stage of an interference canceller carries out concatenation actuation and 
goes. A number of stages of operation can be changed suitably, and the received data of the 
user channel C of C child office can also be outputted from the last actuation stage. The 
processing time and power consumption can be reduced by lessening a number of stages of 
operation. By detecting error condition using the bit error rate detection means which is not 
illustrated, and detecting this error condition, adaptive control of the number of stages of 
operation may be carried out so that fixed receiving quality may be acquired. 
[0065] An interference canceller generated the interference replica of all the detected pass 
except the power maximum pass PX about the detected multi-pass in the direct diffusion signal 
from the antenna X which has the power maximum pass PX, canceled this, and the interference 
replica of all the detected pass generated and it canceled this by the explanation which 
mentioned above about the detected multi-pass in the direct diffusion signal from antennas 
other than Antenna X. However, even if it generates only the interference replica of at least one 
pass except the power maximum pass PX about the detected multi-pass in the direct diffusion 
signal from Antenna X, and it cancels this, and generates the interference replica of at least one 
pass and cancels this about the detected multi-pass in the direct diffusion signal from antennas 
other than Antenna X, an interferent component decreases according to the amount of 
cancellations. 

[0066] Moreover, if the interference replica of one certain pass is generated based on the initial 
received data of all user channels, and the known data of a pilot channel (i.e., if the interference 
replica of all communication channels is generated), the direct diffusion input signal of this pass 
will be canceled by cheek completeness, and the interferent component when carrying out the 
back diffusion of electrons of the direct diffusion input signal about the power maximum pass PX 
will be reduced greatly. However, even if it generates and cancels an interference replica based 
on the initial received data of some user channels, for example, the initial received data of the 
user channel of a local station, an interferent component decreases according to the amount of 
cancellations. In addition, as mentioned above, in case interference cancellation of only some 
interference signals is realized by the interference canceller of a multistage configuration, it is 
also possible to decide the pass which generates an interference replica, and its communication 
channel to be arbitration for every stage. 
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[0067] In the explanation mentioned above, although considered as two receiver configurations, it 
considers as much receiver configurations further, and sequence composition may be performed 
and a data judging may be carried out Moreover, although the output of two or more receiving 
antennas is changed one by one by the selection switching means and only a receiving antenna 
at least actually prepares two or more lines, the processing block with an actual consecutive 
processing block is set to one, and you may make it multiprocess the signal of two or more 
sequences. In the explanation mentioned above, although initial received data were outputted by 
Rake composition, the data judging of the back-diffusion-of-electrons signal of the pass P with 
which it replaces with this, and the back diffusion of electrons of the direct diffusion input signal 
of baseband is carried out, among those power serves as max may be carried out, and the back- 
diffusion-of-electrons section which outputs this as initial received data may be used. 
[0068] The direct diffusion receiving set mentioned above is applicable also to W-CDMA 
(wideband CDMA) which has the pilot symbol section in a frame. A pilot symbol common to two 
or more user channels is inserted in a certain time section, and a W-CDMA system outputs 
reference signal W (k) by presuming an impulse response based on this pilot symbol while sign 
multiplex [ of two or more user channels ] is carried out. 

[0069] In W-CDMA, although the section of a user channel differs from the section of a pilot 
channel in time, when the multi-pass of a pilot channel enters the section of a user channel, a 
pilot channel will give interference by the cross-correlation of the multi-pass to a user channel. 
Therefore, interference by the pilot channel is also removable by using interference replica 
generation section 135p of the pilot channel shown in drawing 1 1 . 

[0070] However, originally the interference replica of a pilot channel is generated also at the 
section of a pilot channel when the input signal of a user channel does not exist When the 
interference replica component of the section of this pilot channel is large, there is a possibility 
that this may serve as a noise component on the contrary, and the transmission quality may 
deteriorate. Therefore, the output of interference replica generation section 135p of the pilot 
channel shown in drawing 1 1 is outputted to an adder 136 through the switch section which is 
not illustrated. This switch section is controlled by the control section 129, and supplies the 
interference replica of a pilot channel to an adder 1 36 only in the section of a user channel. 
[0071] In the transmitting antenna diversity system which reduces the effect of the Rayleigh 
fading mentioned above, since the number of multi-passes increases two or more times, the 
capacity of interference cancellation must be heightened in an environment in which many 
numbers of multi-passes exist from the first. It follows, for example, since there are few 
reflective objects of an electric wave from the first, there is nothing or a multi-pass is suitable in 
the environment of at most two to 3 wave. Or since the transmission rate of transmit data is 
small, it is suitable also when the chip rate of a diffusion sign is made small. In this case, the time 
delay difference between multi-passes will be only included in a next door and 1 chip time 
amount compared with the period of one chip. Therefore, the number of multi-passes of the pass 
as a set of the pass which approached falls. 

[0072] Moreover, when a base station 101 performs software hand off actuation of one including 
C child office 102 of child offices, a direct diffusion input signal is transmitted to coincidence 
from other base stations. At this time, the number of multi-passes usually doubles in C child 
office 102 at the time. Therefore, it is desirable to stop the transmitting antenna diversity 
mentioned above and to consider as the transmission from one antenna in a base station 101. 
Moreover, although the user channel is set up among one base station, not only the time of 
software hand off actuation but when it is in the situation that the direct diffusion signal is 
transmitted to coincidence, from other base stations where the user channel is not set up, it is 
desirable to stop transmitting antenna diversity. In such a case, in a direct diffusion receiving 
set, it can operate also with the block configuration of drawing 1 . However, if the network which 
does not transmit is used as Antenna B, actuation of the blocks 3, 9, 10, and 11 which process 
the direct diffusion input signal from Antenna B may be suspended. Or you may make it use 
these blocks for processing of the pass from other base stations at the time of a software hand 
off etc. In addition, in the time of a software hand off etc., the same configuration can be taken 
also with the gestalt of other operations. 
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[0073] 

[Effect of the Invention] The direct diffusion receiving set of this invention is effective in the 
mutual interferent component by the multi-pass of the direct diffusion signal transmitted to 
coincidence from two or more transmitting antennas decreasing while it can reduce the effect of 
Rayleigh fading, so that clearly from the explanation mentioned above. The direct diffusion 
sending set of this invention has the effectiveness that the increment in the bit error rate by 
Rayleigh fading can be prevented, at the time of normal operation mode. On the other hand, it is 
effective in the ability to abolish a possibility that a bit error rate may increase on the contrary 
by the increment in an interferent component by controlling the increment in the number of 
multi-passes at the time of software hand off actuation. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block block diagram at the time of a software hand off for explaining the 
gestalt of operation of the 1st of the direct diffusion receiving set of this invention. 
[Drawing 2] It is the typical explanatory view of the interference cancellation actuation in the 
direct diffusion receiving set of drawing 1 . 

[Drawing 3] It is a block block diagram at the time of a software hand off for explaining the 
gestalt of operation of the 2nd of the direct diffusion receiving set of this invention. 
[Drawing 4] It is the explanatory view of the actuation which compounds two sequences in the 
synthetic judgment section shown in drawing 3 . 

[Drawing 5] It is the block block diagram of the gestalt of the 3rd operation in the direct diffusion 
receiving set of this invention. 

[Drawing 6] It is the block block diagram of the gestalt of operation of the 4th of the direct 
diffusion receiver of this invention. 

[Drawing 7] It is drawing in a DS-CDMA system in which getting down and showing the 
configuration of a link. 

[Drawing 8] It is the outline block diagram of the sending set of the base station in a DS-CDMA 
system. 

[Drawing 9] It is the outline block diagram of the receiving set of the child office in a DS-CDMA 
system. 

[Drawing 10] It is the basic block block diagram of the advanced technology. 

[Drawing 1 1] It is the internal configuration Fig. of an interference canceller shown in drawing 

10 . 

[Drawing 12] It is the internal configuration Fig. of the interference replica generation section 
shown in drawing 11 . 

[Drawing 13] It is the explanatory view of an interference canceller of operation shown in 
drawing 10 . 

[Drawing 14] The channel which shares one PN code and by which sign multiplex was carried out 
is the block block diagram of the advanced technology which consists of a user channel of N 
individual, and one pilot channel. 

[Drawing 15] It is a typical explanatory view for explaining Rayleigh fading. 

[Drawing 16] It is the outline block diagram of the transmitting antenna diversity system which 
reduces the effect of Rayleigh fading. 

[Drawing 1 7] It is the direct diffusion signal-description Fig. transmitted from two antennas. 
[Drawing 18] It is the block block diagram showing an example of the base station in the system 
shown in drawing 16 . 

[Drawing 19] It is the block block diagram of the direct diffusion receiving set of a child office 
used for the system shown in drawing 16 . 
[Description of Notations] 

1 Initial-Data Output Section, 2 Rake Receive Section, 3 Which Carry Out Back Diffusion of 
Electrons of the Direct Diffusion Signal from Antenna A Rake Receive Section Which Does Back 
Diffusion of Electrons of the Direct Diffusion Signal from Antenna B f 4 Delay Sections, 5 
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Interference Canceller corresponding to Antenna X, 14 The Power Maximum Pass Detector 



[Translation done.] 
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&t£18<t-*§-£» |SB*l=g<rf&itl£l£ag<IgS"e&o 
T. 

JtfcSPNfc-^IiTEffifiMS^t UTSttt* 

BirE-f >/Ol-XUX5K>XJi^l6l*. iI18i£«g<Hi 
SlSlfi^(OSSlO/U iztt-t -5 -f >/<;ux UX #>X 
35E/<x3ii?^f£i** «£**vfcfirE-f>/<;uxuxtf 

VXdS^-O liFE«a©/<X©rt r matffi:*:** 

-3tvc. iiriE5HiT>T-^»ii=tDS8sm^— ^*ai* 
u 

«rETS***>-feJk*sti*» firEto^gm-T 1 — *i=as-3 
x^fe©. lirEsatffi^tfcV^^i&^fc'J"^ 

*ifci<D-ca&y. 

-O/^XUXtfvxlfc^S. /<X3tR*8L *0S1t 
U 

fiFE-f >/<jux uxtfi/xjist^si*. ittSlfiasiHi 

& t£tMi#<&tsa<o/<xi::*t-r >/<;ux u^*^ 

fijE/<xgtR^f3i*. ans**tfc1trE-f >/<juxuxtK 
>xi=s-3i>-c. fiEtga<o/<x©w. wxtfmxtte 

fiEtoas^-^aj*^®!*. isEHsatksmm^i-* 
-3uf. m&xkmy'sT-t-miztBm&m?— 



miSOluE^^^r-frV-b^l*. KrE^SffiT-^ i= 

s-si^-c. i&Esatfs^tfc-s/txss-rawEjtire 

o<B/<xi=*3lt<5=F;*u:?ya£d»5: 
<it±)£U ltFEeiti£aS«^*v&lirET^U^ 
'J**fiL5ll*fcffi*S. f&E«a*<«*i:fcS'<Xl:: 
oivc3M**tU f-*flat« = ti:J:y. US© 

m2SJae©1trE=F^-v>"b^l*» fiFJSO 
ItfESmx— *l=»-3tvc» WESatfS^tfcS^X 

£*rr 5itfE2Hi7>-x-*-j^&«>. ises* 

-5 AX *KU*fciJ»& < itl "=>©/<X, fc.fctf. BE* 

*&iaET#L':7yrt£ML3ll , »fcfi-§^ HrES*** 
S*tJS«/<XI=o^Xj£itaL. 7 s — $ 

i=«ty. ns&srogfi^r— **a*u 
sissrosirEgfi^— * is. <i»s < £ tsKieigffittg 

mttt. j£a»#iz*yitrE^tt$ffii»j^r^'5:tga<Difi 

WrEffiaoiElStfciMg^i*. «v«v. hcshIt 1 -* 
S^«)PN^*irrEffia»#i:L-CS6a* 

*i.fc*,a>-ea&y, 

tga^fjro-O'^^xux^vxflis^®!. tsa^fijo 
i&E«a&?'J©-r >/<;ux ux5H>xjt£#si*. tuE 

«aS5tJI=x*J6 LfcgfiT >-r-*-eltlEi:Sflt»<i#* 
1uE-5-*i.€*t©^5>JI=J3lt-5. IuEhH1T>-t- 

^- a x & jam * nfcisEmmita^totgaro/ <x ic«-r 

ltE«a»5'J©flE^XSS?*Sli. f&E-tti-eftroai 
JiJI=fclt«)fll£*^fc1!rE'f UX?l<>XlcSr3 

^T. saE-*-;h.-£*t<os?iJi-fci+5ffiE«a<&/<x© 

sfiiEmmffiag{ni^-i3S-3t x T, niEsntr^^-*- 

■etiro^fijic^iiotDfflg^tT-^sai^ l» 
HTEma^5uo ; F^-v>-byu^e<i. -tti^ti, luE 

t0a8g<lT-^ luE-t4i^4x<omfiJI=S5lt 
ItTEm^A^S^tft^/^X^^-rSlilESimTVT 
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^#A*&15ET;*U:?y**gL3ll^fc<I#£» S5E* 
:K€;K<D£*JI~fclfSMEm**<S*tfc£'<XK^ 

l9Effiffl»m^« R5>J£JS LfcSL t— * flS-T * d t 

it£*u ffi«»#i-<fcy«rE^tt*»siRr^'&«a<'>tt 

mE«a<omffiia«e^i*. -t*t^H. mm*-*- 
y. 

WE«a^5iJ<©-f>/<;u^ux7K>^»S#Si*. firE 
SSSSUr^jBLfcsmr^^^-eitrEiESaa^* 

-3(.vC. f5E**^4l03&$«l=fcl*-5. IflEi^yVT 

^-^ & Sim * *tfcUEEfiiit»(B^<o«aa) ax i=«-r 
«rE«a^5iJ«>i5E/<xa«^ai*. iaE**i^*i©^ 
i*-c. fiE-t^iKDi&jyjcjsit^fiiE^aroAXOT 

l&EtDJS^-^ttia^ai*, ttE*4i€4i0XMJ=£H' 
l5E-t^-€*i©^5>Jwi(D. fcilM*, fuE-ttt 

misrowEsa^o^^^v-fevi*. **x-e*u 

lijEtD^aii^-^lcS-^^T. tre*4i€*tOXnil= 
felt*. UEmAtfS^ifc-SAXS^t-SlifEiiMtT 
fiFESa*<S*£S£'<X£|&Ufc'J>>&: 
< £4,1 O05/<X, Jl3J:tf» flfeOliTESfiTV-r^t. 

S<Hi^5.|!rE ; F*U^y*«SL5l^fc^#$. 19 
E^*t-f*t©myiJ It -5ltEm**<fi* i: >5: 1= 
otxTi£t£tfc-r€)wtl=J:y» SSI JS©ffi&«m-^£iU 

l=felt-51?reSllS<Dj£tta^#$S5«J^fiELfc^ x 



ssaseiKroitrEmasfijoT^-v^-tz^i*. -tn-e 
*u iirs<o^fj^«#iis#a*<ai*-r*«trsa>MES« 
T—2\z&~5^x, -$ii&**i?tio>mmzi=;i-n>. ise 

1tFES** t **i:nc«/<X^I8El^='>J&< tt, 1 o' 
CD/<X. *5«fcl*\ iirE«HDiSm7>7^*&<D*fc< £ 
t 1 OW^Xlcfclt-lrF^U:? 'J 
L. HrE**t-e*l<Dm5UI=fcl+.6ttrElSSfffiaS<Hi# 

S5 2eEieoDitFEsya^«*!is*si*. i&E**fe^<o 
susoitrES^-* i*. ii>fc < 1 *. ssm»aas 

u 

*U 

sft -s p n t l t tt«f '* - £ i= «t y « 

a©isi£i4«fi#£±j«u 

•5«I-S^#, BrS«)PN^#$1(lEJ£tt»^i:LTffiLx 

rattfc-r «. ^ t i=«t y i ^onrEmsmsam^*** 
u 

lirEtaa^istt. WEiim*- K«m9^s»=«fc y 
**i-e*v, itrE«a^<o3Hir>ir^-izai*u. 

[OO 0 1 ] 

M^fflUfcDS-CDMA <Direct Sequence- Code 
Division Multiple Access) i/X'r-A^lcttM'f 
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[0 0 0 2] 

UEX<D&ffi] DS-CDMAi/^fAtLt, tt*T 
I S9 5) *<&5o ZtoisXT-UVlt* T«U>»K 

tu u>^co«t^*^raT**^o loiiisife^ i 

0 2l*C : ?J§T*fc£o 0 81*. DS-CDMAvXfA 

0 3l=fcl*TI** i— if 1 -NiDi— if^-v>* 
;kd2I«-t— 9 v~Nfc/t-f h*v>*J«fll=**- 

T±***ifc«S6»***ft**tH y ST 6*tT*#* 
K**u 0 4i:SOtPN«±»i 08^6© 

p.N«tiw**i* - £ y MMttfc**u ^SS 

1 0 5lcfel>T. S*S3ta^««i 0 9(DS*@i6a 
0 6*>&2Mi**t£p 

[0003] DS-CDMAi/XfAlC^lt^) 

oic«fcygs$*tfc«^-ii. SJJSi i ii^tei>TS* 

Ha»*«*1 1 2<DiEffi»S¥^&am#£StSS^ 
T. K0g«^K£&**i* o DS-CD 

MAi/XxA<B«iSg<B4$«£LT. Rakegfja 

^jtiti^^. stfega^^^fcii^i*. «a 

0/U^lotgi7>ft1 1 Olzifl3l-rS<7>T% g 

fim^r*. fits, ^ntifi, ®5B*ra<&» 

y/<X1 ~/<XK(Dgm{§#K#SLT. M*it^« 
(Rake^l) Lt 1 *Z>(D^i >/<;UX UX?tf >Xlw*3" 

[0 0 0 4] K-X/^KO)gif§lt Rakegl 
31 2 1 — 91 2 2lza3^$4xi)o 

KOS6««#tt. Rake g{I» 1 2 1 l^fcl^ 
T. KllO?-* 1 1 8i~1 1 8kI-A**4x^)o 

*:7-f>#-1 1 8^1 1 8 K 1*. **t€*i1 ~K#B 

(D/^Ofi^-SS^T^So 18i-1 

[0005] x/^>KoS^HI#li. i 3 

§kn£tixpufsim<&*tL* ss«i i 5izfci>r. 

iSWJStil T 7fr*>fci52l**l*:. CCDC^gl o 

1 6 lUfcl^T. C^C^f^l 0 2 0 •?^*>*;U0 
1 i/V^JBMI^fcoTB^itiftCilc 



«feyffijt«**t6. ?-f >#-1 1 8i-1 1 8 K **> 
I*. *#l**tl=J»Kir*/<X 1 -KlCfcltSC^I o 

[0006] PN«481 i 4fccfctfH:3£#^ 

-f^«SH1 2 2i^0)tl]«>3l 2 9jb>*>. -tft-^JuB/* 

xi-Kf^-r^^-rs>^ii#^«i&**t^o 

$PNM81 i 4 cfctfiEX i 171*. -t 

£ PS3*< i: £ *ttc P N ##*5 £ OTStt* * SJ *"T * o 
[0 0 0 7] ^*-Sfl1 2 2(^J31>T. X/O 
KCDg<I{l^l*. 2 3Kfcl^TPN3£££*1 2 

4*^ai:a*:K£PN##£^ft**w ***1 2 5(C 
&lvcK£tPHK£ai 2 6*>£>U5rt**tfc* /WPsr 

>^;K3)g^^#K**lSo O^IZ. 2 7 

rcJ3l*Ti 4 6rc*»2/>#^»- 

flD¥*Mbtffr3^.-rfl'* 12 8 Sll, &5 1 O0)/<X 

9izai***t^o w(k)(*ama-e&y. k = i- Kt* 

[0 0 0 8] MSPSl 2 9lC*3l^TI*. PN^4S12 
4(DPN ^#3b<g<Hi^^S^^^'r S <fc 5 l= P N 5S£ 
Si 24£*^£>^*Wr&££fci::s 1EX#-SH&£ 

si 2 6<7)fix»#A<gm<i^^»^i^ffl-r^^ : 5fc® 

5^^§^S1 2 6$*-f5>^SH8t4, MM*l 2 
91*. I»IB*»«LT, ; K7-f>#-»OKi(D»M 
(k) ££j£-T*p KBS^ilLr, R a k 

e gflSB 1 21<DK7< 1 1 8i-1 1 8k©PN 

3££S1 1 4fc^VlS^4«1 1 7 

[0 0 0 9] 1 9{rfct%T. «.7-f >#-1 

1 8i-1 1 8K* x bOC^g1 0 2 <D3L—+f?- «V 

CO ft I*. 1 -K(D/^>r h^*>*;ucog<t 

ii^b4St=S*<l^w<k)(c^tAT. #/Ui-k 
rcfcit^c^si o 2 (Do.—- «f^«v>*;u©*««#o 
-effl^-^-b^ h*<®y^*t«>-i:iz<ty^^«iift* 

em-^l*. f3- KS51 2 OlzfcOTirzi— K*^T. 
:ocMl 0 2<75ZL— +f^^>^;KD3rMO J r— ^3b< 

[0 0 10] C<DJ:5I^ SEflJtt-?— *A<e3i£*iTU 
*y. §^Xk0ggl^fflt7t^ h^g^Lt 
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[00 11] SS0)f-?e2JDS-CDM 
Lfctfot, ?^:fU--h*, So Tv?^ 

to. fcSl OO/UkO^f >/<;U^U^tK>XIC(*. ftfe 

yi,XUXtf >X£R a k e &&-rZ>t. fiSttffiA^b 
[0 0 12] CiDJiatt^A^/OUeJ:*^**!***" 
Milll *0ffil£fr1* TB5-1 40 DS-CDMA 

(1 9 9 8. 9) -e»£;h,Ti^*(Da<fcy. 
SSAI*. ^E?1 0-2 3 6777§i: LTttJgLTl* 

So 

[0 0 1 3] /WPry h^-v>*;i^?£fi3L^IE 

x$K<ia«L. -tconsw (k) (k = i-K) t-r 

RBGH 1 ***:/-*^!** Rak.egif-«^* 
$*v 2gg&»©T5$**>-tz5i::l*. 1SS<BT#* 
*>*^<Biija^-$*<A2i**i,So * 61::* '«**:*: 
/<XPJ^no*/<Xlz»r^4£itS#i:W (k) 

[0014111 OIS. ftffftffi0S*^P7^W 

>*;i,j6<. i ooa-ff^>^ (u- if) fc^tf 
S. C*tlz»L. H9l*. 100PN^S*f«» 



TfcSttTltr&tfST SfcStf* Rake S^l^li L 
Tl*. C<BH9£3£ffiLTiftl8-r3o 
[ooi 5] C(DS*«^fci^Tl*. -f>A;uxux 
U C<D-f >7<;uxux#>x£ar&* 

(k) SfflftU Ra ke§§Sl 2 1 T'lhJlT 

-*DR£«tarSo mafefc^xfcajsi 3.1. 
i*. &mm^w (k) izs-^-c. 

^P$S««. T»**>-fe^1 3 3ICfc^TI*. R 

a k eggasi 2 1 a^taa**!*:^-- zztnmgimTr 

Ut, B^*<fi^i:3&^Axpmna)/<Xlcj3lt4. 3S 
U^U * *S L3ll*T. mi3&&*Lt ttS/tX P KOI* 

[001 61 H9lc*Lfe»-f ^-81 2 2^8, /< 
-f P* h^^>*^S««#*3£«6*LT»&n*« 

;uxuX7K>Xfl0tti:Lrat*fi#W (k) (k = l ~ 

k) sta*r*. hi oi^LfcB***/<x«a3Si 

3 1 I*. S*fg#w (k) CD4>^&. «*ab^**i:ft* 
/UP*I«LT, P(Dte£^#**>-fe^1 3 3 left 

arso 

[OO 1 7] HI 31*. Hi 0lZL7jkl,tzT&*~*>4i7 

1 3 3om>tt&mm-e&&o i 0 1 *^&ai«*4x 
;u^/<xic«fc*>r>/<^xux7K>x*^-ro 

T«BMI=±J*U C*l**L5ll*fcSMHi»l::*tU 

[0 0 18] l*A<g*i:45/UPIt T»J*#*« 
t?n*fi<d>4:<« ^XPS»</Ul:oi^Tlt ±lc^F 
»*»-C**fc*t«r*. *LT. RakegiSH2 

1 1 3-— ifoi— JCtt 

fr6LUf- ^DRStoaBfiStLTffllV Cl4xA x t>. 5£ 
(7Mi-S|*&3i£L-C. BI»««feJ:tfa!(t«*fT3tt«r«> 
«**4*r*. HRlw. /WP7h^>WOBft 
Of-^ D p fc»r5^-Caea«Sfr5ISim<D/W P ^ h 
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[00 19] LfctfoT. 1 3 3lt R 

a k egftSP! 2 1 3b>baS***t^1 OOiff^*^ 
(DUB*'?— *D'R. .J3*tf. /WP^hft>*iKDH 
JM>T— *D p _*JBtvC % g*S*(D><XP£J&l>fcK 
- 1 f^/acDfiU^'J * *^tl)o -fcLT. 

-X/^KOSff§I^^L, /<X PlcoUTStttToS 
a.— if^^>*;KD*«x— * DCtfS&ii*. fcfc. 

SSflM 3211 RakeglSP! 2 1fi*tfT*^ 
[00 2 O] Si 1 I*. 01 OKafeLfcTIMr*:/*? 

jssm 3 si*, i jl— *f<b**&mm-rz>m— oa- if^- 

*>*;Ucoi^T, /<XPfB<, K-H@<Z)/<Xlc24 
*^OT8b?U*il8«i 3 5 pli, /WP7>f^ 

[0 0 2 1 ] HI 2 (a) , 012 (b) it. 
*U B1 1 (C^Ltc^U^'ja^ffll 3 5, 135 

j£g&1 4 1 ilZO^Ttt. Rakeggffll 2 1^btf3 

ic^r^sm^^-w! (i) t&#ztLZ>zt\z£v. 
/<x i ar^«fc<fci;s(S3b<#-§-*nfcfM^-^ii 

*l*p fISI1 3 9lC^T/Ull^t4PN 

^t'J65PNi (1) . ££13. ^gSl 40lCfcl* 

r 1 1— ?<d/<xi i^^-r^ms^wsi (1)^-5- 
ffiS£tfc**Li>i9<o^-x/<>Ksm^ 
i icft-raT^u^ua^dtai 4 i-itH*©«* 

/<XP£8£l/*TK-HI&y. C^6(DK-H1<0 
it^iDSSl 4 2lZ<fcyjtoSS^T. **0>ffi*l<I-S§-*< 

/<XP£&</<X1 ~K<D^*u:7y *<7>a5*i<I-S|£fc 

[0022) ZC-C. Wi (k) (k = 1 ~K, k = P 

PNi (k) (k = 1~K, k = P£f&<) 1*09 
\Z7r.LtzZ?<(l'Ji—l 1 8 k <DPN5t£Sl 1 4#aS* 
t*PN8^ ISX^WS! (k) (k = 1~K, k 

= p£f&<) ii0 9ic^Lt=^-r >^-i i 8 k cofiX 



^<t^fcS, fcfiu 0i oicfct>r^-x/<>K 

G>gfHg^-£gSS&i 3 21?Ig*tfccfc5l:, Rak 
eSmSPl 2 1 |::*3l+&ffl3SSS. T^>t7l 3 

Wi (k) , PNi (k) , WSi (k) It ±i£LtzW 
129, P N*£S 114, JEStt^-X^S 1 1 7 

a>tt*©«i*w::* issi 3 2^H«35gssess 

[00231 012 (b) IC^-T. h^*>* 
;UrS-r^^U^'J*±^Sl 3 5 p lZO^TI*. /< 

8i^fit>r. /<xi iztftz&mw&wi d ) 

3 9irj3l*-C/<X l |c»t4PN»f 
-?fc£>PNl (1) . fgUl 4 0rzfct%T/< 

,(p, 1) fc**t€*t»»**irlt«**L*Zil=J: 
y. /UlOttlRIStfti, Mfc***.*****— 

±*4*iS. 01 2 (a) tmmz* /{XllcSWST 

t^tK-iflfcU, ;:;ft£<&K-i ®<D«#jWta£iSi 

xi ~K(D^#u:7y 

[0024] CCt% W! (k) (k = 1 ~K, k = P 

ttB9lC3*Lfc«»»1 2 9 3^U*r*»»« 
PNi (k) (k = 1~K. k = P$»<) 1409 
fc«Lfc»— ft-91 2 20PNRM1 2 4A<aia 
«PNS^ C7-f 1 1 8 k 0)PN^Sl 1 4 

A<ffi*tSPNS#i:-atS) . KMWS 
1 (p, k) (k = 1 ~K, k = P^<) 1*0 91^^ 
Lfc*— f^-91 2 2(DlSS^*4ffi1 2 6*ta* 

So fct£U RakeS{|9l 2 1 If 
^FSMr^V-fe^l 3 3<7)I^SP"C(DteS®S*%fflUT^ 

Ha*t3b«18fi**ii. w, (k) f PNi (k) , wsi 

(p, k)lt ±*Lfc«Wl2 9, PN*tf12 
4, ItSft^X^Sl 2 6CDttiaO)^+L-e#tlC. SMSP 

[0 0 2 5] nis. 0i 1 i:i9tai§stSo mus 

1 3 6IZJSOT. SSSixfc^— Xy^> K(D»««*** 
6. T»U^U*1 3 5 0)tt*«^«L 51*^*1. /<X 
PlC^-r^affitk^l 3 7lcAa**t^o ClCD/^XPfC 
>t**r^a£ffitfc^1 3 71*. i9|:^Lfc7-f>f-Sl 
1 8p1 1 8k*<0/<X P(D^-T fflJtBfllflDfllflc 
T-fc4o /ttPi:8tSlMfw 
! (p) , /<*Pi::#-f aPNft^-efc^PNh <p) . 
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1 (p) $ei*-c. Tmuy i )±^nm^*itz^—x^ 

[0 0 2 6] CKOU*^— «S«Hl=«fc*T»A < 

*o ±atfcS?stwt (p) vPnwpn 

1 (P) . fcJ:tf. 1 tf<DmS#^WSi (P) lis 

1 (k) % PN»tPNi (k) . fc£tf. ML-*ftoW. 
^fWS! (k) tmm~. RakegiSl 2 111 

[0027]B14I1 1O0)PNSfmnS^ 
^*»J«0-efcSo fit, «a^-ifl^JSLfcT^ 

i si M tLria«sftt*nfct,<7>t?a6^o :^»« 

l^-* »lSi(Df^>i27l 5 

1 jtt. RakegfSl 4 6^&tli**ilfcf-$ D 
R (1) -OR (N) tafr&Ll^—^irLTAA-r 
5£ / W □ 7 ^ >^K0K«Of-^ Dp 

SAau >±frt*iti+ *y«*&L 

t^*r— $DC (It 1) -DC (1, N) SiB^-T^o 
[0 0 2 8] S2SfelRlCO^TI*. 

1 5 1 i~1 5 lyt,. B;fcS:*/<X«aig1 3 1 (01 
o) 3b>t>ai***ii>/<XP$a*«*:/<Xi:UT@SW 

(M-l ) SKDT»*V>«1-5 1 i-1 5 1 1|-1 

zL-if i -N(Df- *stb*-r*i&SA^&*o *r**5 

*>. 1 - (M-1 ) SKDT^^t^l 5 11-1 
5 1 KM^Ol^Tli. i— If 1 if NlzWT*a£ffi 

[0 0 2 9] Ji3$L*:DS — CDMAi/XfAlt 
^/<*a*<4>£l*;htf. Ra k eg<tt£tf-ei£S14f!£ 
<&&lb£l»CC±:A<-t?££o L*U C^10 2^ 

0 7 1 mmteunizttm it Kene**** 

& 0 16 1, 1 6 2fotiS}gLfc:/*;*. 16 3li;U, 1 



(OCfgl O2(0afi<^SItiai 6 4A<Sfit^«^^ 
&£p C<D<fc5««^ iSSLfc/Ul 61, 162i 

^*^a#«-rSo c*t6><D/<x*i:4tsa^in8a« 
7hn. ^a£a->7h<o*iRjfcj:i;*$*«i*. s» 

«5l6 40)fiISl:J:otS§§. C*vfe<7)tSa<0jS}S 
Lfc/^1 6 2, 1 6 31*. ofijf L*=/<XOl6£r£ It 
(D1O0)/^1 6 3ilftS*l5o C<&cfc5fc/<X1 6 
3£3m&ffitfcg^m^lot. H'J-7i-v>^g 

itrt^^o u-f y— ^x— *?is#&stttxi*zt* c=f 

©i 0 2'«qM>*l=. g<f«li^£tf;*:£<£tt;U -151 

[0 0 3 O] 01 61*. U>fJ-7x-i;^ESS 

0-C&i>o 0*. 0 7 , 08, 01 5 £fsm&&#lZi* 

Itb^l, ffl)Sil7>ffSl 0 6A f 106Bif 
So T>T-^"1 0 6A^b.C^Sl 0 2*t-0)/U*1 
6 3 A. 7>ttM 0 6B^6CT*1 0 2*"C(7>/<X 
£l 63Btt4o C*tt>li. aS«Lfc/^Xa>JK«&'L 
TCD/<X-efc«o M7>ft106A, 106 BOGS 

ffia<i^osma#^s^s*^tKj5i:. ^16 3 

MUtLTl**. LfctfoT:. CiFSl 0 2lZj3^r 
I*. «»$StO)7>ft1 0 6A, 1 0 6Bfrfc,atfI$ 

-So *0)fcafclcli. c^Si o 2 <7>limt£«SmSSl3 
fcl*T. /U16 3A, 1 6 3 B£#JSLTg{rr£& 
g*<fe£o 0^<DC!I^lct. S«@1 Ol^fel^-C. 
$ft<7>PN (Pseudo random Noise) PNa, PNb^L 
TlftofcPN^S^^t^^o 
[00311 01 7(4. 2RgttDT>-7 L ^^t»S<I*tt 
SfiSffi«fl^CD^0-CfcSo £<I7>T:M 06 A 
OMS«tfcJ:tf$il7>ft1 0 6B<D3HI&»t±: 

i*. stMca^SPNS^r-smx-^SffitfcSlirs 

*^ ^^-Ptl^PN^PNA, PNb^^^S^PbI 
PNft^tfmttZtzto. C^gl 0 2 1*. gILfc/W 

h^opNm^o^cofisiCcfcy. r>-r-*-i 

0 6Afc<fci;7>^l 0 6Bfr6&«£;K*rWKttft 

^^^ULTS^g-rsct^r^So tsaos 
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l&mzltiz^ P N S^SSOfiiRH^ b 0) 1 7 4Z 
hfem (X*-h*.-f «Mft&«TL^«. PN 

fiF40^#Stt+»Ji^ ( I S9 5M^ 2l5et/ 

SO), MS*. S»««oaiiB««MtcJt^<T*<lte. 
StltOS. S^T^^f-M 0 6 A(7>2HI5&Rfc«fctf3l 

[0032] Hi 81*. SI 6l=»lfci'XT : <M=j3ft 
o 1 0-«$*t?ny*««Ht*fc4. B 

MS**-*"*. 108AliPNS§PN A *MnP 
N*£». 1 0 8 BttP"N|}*PNB*«4f*PN« 
±&X*&£o PNJM10 8A, 108Bl*/«- 

ft**,***?-'-*!** 0 4AIC*51VCI*PN 

»♦ P N aC = * y *« * *U 3£ US 1 O 4 B f = £ I vc I* 
PN»*PN B lZ*Ult***t*« *ttk**lfc«*tt* 
fHf*llSSl 0 5A, 10 5BI=6^t»MR 
ft* i: 2m«t<D3l«T>^^1 0 5 A, 1 O 

5BlCffl^**l*o 

[003 3] ±XLfcJ:9l=. lO(DSil!iS^b«»I 

tfcor >^-i-c*»*t*«#*a«-r * - * y 

fcLT. ^;u*^xo*4«**«ic<py.. 

OlC^Lfc^^rrV-b^^-tO^^jiM-r^i:. *C0 

[0 0 3 4] HI 91*. Hi eiZTFiLtzi'XTMzmi* 

C1?l*. IHieflMU::-r«fc«>» HI 5lz^Lfc»*S 
1011*. C^Fgl 0 2 jScfcttH^Lfcl^D^Jga^ZL 

-ifi=»Lto^a«*r*^^^At«a.ir«.- h 

HI 6fcB«tt»»lcl*BC»*fe#LTKWft* 
BST&o H*. 2l*T> J r±1 06A (ttflL *IC 

akeSiS. 3l*T>T+l 06 B JIMc TT 

BkiM«.'4H:m. 1 7 1 l*T>^^A*x6<0 

v. i 7 2ttr>?^BfrbattfMk>M*a¥* 
a. i 7 7i*y>^^A^t>(7)iEgtttk{i^-om*g* 

y^X^Hlg. 1 7 8tt7>^B*&©*«tttfc«-»0> 



[0 0 3 5] T***>;fe5 1 7 1 fclrfclN-C. 6 1*7 
A & ©i— «f * * C (Dltffiffi^m-^CD^P 

i»U? a J:b£Jfttf. 7 l*r>^^A^t»coa.— +f^-v> 
^■j-A*>&o/*-<nv h^*>*yuom£ffiffcm^a>^ 

1 7 3l»m 17 4li7>ft 

if^v>*^ca>ast*»-e** 0 T^>-t7 1 i 
21* leftist. 9i*7>-r-*-B*&<Di— tF5=-^>*;u 
cfloiSftffitkw^T^L/^y***^ i oi*7>^ 
*■ B & <Da- if * D aUKttttiR-^a)?;* u 
^y*^«». 1 1tt7>ftB*6CD/WP9hW 

->^oKSlKM#a>^»u^yAftjC«« i7 5i* 

1 7 6l*T>T-^B^60)lI»lt*«#O«* 

p bi^ i+ 4 ^-—if ^ v > *ti> c a) t? 
[0036] r>^A*^6ott»ittt«#*a*t»-r 

£Ra k egflS* 2 ICJSI^T. ^— K<Dg«ffi* 
I*. Hi 0 f Hi 4lC^LfcRa kegfiSM 21, 1 
4 6£H#lz. 7 >f t A0Si$fitt'filt 5 P 

saja-r*. — 7>^B**(&s}$&iMi^£a 

ffiftr^Ra k e««»3fZj3l*TI*. 7>ftBOS 

«*tt-c«B*- 4 PNfitPN bi^s-^ u-caat* $ 
sir?— ^^tb^-TSo sssmi*. hi o, hi 4iz 

LfcXKV 1 3 2 £ H«M::» R a k e.SfiS. ^ ^ 
£/£»6, 7. ^#U^U rt£j£«P9, 1 01*. 

*u Hi i "i=*-Lfci a— lfaT9i'?y*±jttRi 3 

BfclWOWlfM.--*, T»U3fy***»8p 
1 1 I*. Hi 1 I^Lfc/Wn? h^^>*iKDT»U 

:fy*£j*»i 3 5p£H«*t,are*>*. Stttttfi 
7i, i76it gin ic^Lfc/^pics-r^aatk 
9137 t^«>feta>-efc4A<. 5 s — 

[OO 3 7] m;&S*><X&a3Sl 7 7 f 17 81*. H 
1 0(c^Ltcm*S*/<X«iajg1 3 1 tH«ftt<D? 

&4o A^i**i4Sii<l^w (i A ) (k a ) , w 
(ib) ~w (k b ) it. &'*x\zt$ttZ>/Uny h?* 

mQiZ^LtzV— T*— 1 2 2<D»J8PSM 2 9A>b£iJ 

^$*v4^fi^-w (i) -w (k) £^«£4>a>^& 

i*/up a , PB**uif*^ti=*y* -<o«*fi* 
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fcfc. B1 OI=*Lfc-9— »1 2 2l=ffi 

Sttfcr*R a k e 51192, 7>f+B4*& © lEScSSU 
^#*j£t6«-r*Ra k eS<B®3l=^**t* : tOi: L 

[0 0 3 8] JL&Lfcfcjrei*- *7>T^"A, B*>€> 

©aaaaa-^ & fe ctoaasa^— * * a-c. 
Hi:7>T±fr&©><x©aaa»saa#£a£Wi:: 

i=*'y. ^ iiT>^**£>©a©/<x©fiaaasaa 

^-ICcfcS m <X©Eaa»Saa^©T;£f£# 

feStf. «SI=«HA<ifeC*. LfctfoT, aaa*/< 
X PA0£ttfMI*l=t£. T>t^-B*v6(0/<X(D*» 
ItMWTiWt >SS d £ 1= <fc 
it. -3& r B*g*/<XPB©j£lfi«^l=l*. 

I*. c4x&<0S'S*T>x^-A, B*&©/<XIH©=F# 
[0039] 

^^©essaswsfcfct.i:^ «**tt«>a«T>' 

ot. u-f y— ^x— i?>yfl>*««iM-*a«ttiBta 
msB££«-*- 4 c £ s w t f 4 1 ©"e fc 

[0040] 

tSi$Sat4fcft«)¥a3 *aai*. R#Sll=E 

'a©*ai=&i^cii.- aaxttoaar:'T?-fr&**t 
«iaa**u yaEa«*»siwa*« 
a©aaa«a-^£. Eftdsarsaaaasaas 

a«T-*l=»-3*. JKt*PN»**HHB««»#i: 
LTl£ttS*vf=t©-efcy. -f >/</uxuxtf>;MtlS 

jg*«r*, aaaaaaaafca^-c. «rEa«T> 
&ai«**.fcaEE»a»a^©aa©A;u=» 

•f V/<;wxuX7K>X£f££U ltE/<xa«^S 
luESS©'**.©!^ £S'<x£3iRU 

mE»MT-*ai»*«i*. netiitftHfl^ci 



l. «rET»*-v>*A»*«tt. liTEtDJBSa^— 

u-c . • asm* *<s* t « * ><* * a-r saEaa 

&©d>*< i ^©/ixicfci+s^u^'j 
< t*a*u «E«a«a«««#*6«rETau^. 
•j * £ a L?n*fc«#*. ftrEa**<a*t *i>/<xi= 
o^-caaau f-*flst4=ti=*9. d>«t<i 
t atta*a*3B&ai=n£ * m±jl-V9- * >*;u 
©sa^— ssma-r s*.©^**. Lfc*<or v aa 
3&gta>2my >t-j-i=* *a«r > T-^-y-r a—- >^|C 

^4^>-b^#si=«feyea-r*-i:A<-e# 
a, aaxawaaT^^fr&aaaaa^fcsaL 

XI** -I-©*©! 0©2l7Vft4> 

&©. 1 o©a:*®a/<xi-ao-c. attad3*tf-r— 

©««#**(=**. «aroS6mr >^-#-ro«-2HiSfit 
|=fflt^"Ct^PN»^4<S'&-5fcto. ^©l*5PN8 

#s*»*aicjst^T*ai=a^fc«a-c*, a*©* 

[00 4 1 ] *awi*. ig*S2icfE«©fewi=fc^-c 
i*. aa&a©aa7>^*&**i-e*ii£as*u a 
aaai= «t y aEaa*Mava<raaoaatttt««. 

©■cay. -f >A;wi/X7K>xjttm /^a«¥ 

«aas<i«^i^a^t^-c; nwaB7>«*6ai. 
s^itFEEmffiam^oaaw^xic^-ri-f 

XUX^>X$«ISU 15E/<XSS?¥SI*. 

fci5E-f>'<^xuxjK>x{cs-^L>-c. aE«a©/< 

X©l*. fi** < fi*i:'S*'<X$SS?U. iaEtDS8T— 

^aj*^si*. iJ8Eajsaasa^i=s-3^-c. as 
aarv^i-siicafflsa-x— >taiu aia©a 

ET^*-v>-b7l4. HFEtOfflSflT— *l=a-3txr. 
ttrES* *<fi* i: & -5/ <x * *r «meSA7 Vt 1 ^- *^ 

o©AX. aJ:tf. «©IIE2fi7>ft*60d>5< 

l. urEaaaaaaaa^feaiETau^'JA-taL 
si ofeaas . itrEm^A^a*: t j&«./<x lc•^t^r aa 
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anil l. saeuiBromeTj^vv-ti^te. 

icfcl+STS^U^y £t£fcfi£U tflEB&ft 

lfiE«**<g:*£fc£><*l=^t > "Ca£i£aU -7 s — 

s-tscti^y. aesogfif- *sai*iu gtt 

JScDt&ES*!^— *I4. '>*£< •ktMSBBlf&aSfEg 

[0042] *s§ipji*. »*a3t=E«fl>*wi=tet*r 

U HrE*tt**aWtt«i:*aa>B«tt««* 
I*. frE«aS«ll=»l6Lfc§E«T>T"*-CfiWElt«llt 

MttHu **i*h.0>3Rwi=isi+*«iM*ik»« 

<l#lcS-5t^-C. ItrE-tJvehroSRWKfclf*. I5E3I 

}tS**ifcltrE-f >/<;uxu^.^>xi=s-^t>r. liTE 
•t^^rom5iji=fci+«>itrEaa<o/<x<Drt. ®a*<s 

E-t4t?*ta>jK5yi=fiit*fiiEeitst»a««#i=ai"^ 

l-k-C. tfE3fc«7>T-*-9ll=. |!FE-?-*i-r*v»^fil 

*:h.-e*u «tEtD»iS«T— 5i l=S-3l*T. ffrE**i-f 
;M>;Mdl=&lt«. ltrE«**<**i<E<B/<^**-r* 
HJESiffiTi/T^fr&CD. HGtA«t»j:t[«/Ut 
Mtl^feiOtt < £ 4. 1 o©/<*. is J: If. «&<DlirE2MI7 
>t-*-* it, i oro/^icasit-ST^i/^'J 

EBa**Sfl'1I** &HrET^ »J * £M L3ll*fc 
HJE-f-ti-etKORfiJlcfclt-SmSEm^A^Sk^i: 

<t*itti=-30T«t«t * = i c J: y . 

mat. «reJMd*jMie**i*, hfe**-?*.©^ 

l=fcl+*«rE*tt*«»**W**Lfc«. 



>J» &*«i f=E®©fei53©ttffl$i£i=aax.-c\ 7i- 
LTIi. 1 K©Ti?Mr*>-ti7TfcJ:t*U «aS©T 
[O 0 4 3] W3MMI=E«©»JII=a3^"C 

«t*#i= * y inEset^ k»j wtttttaa 

s*. s**PN»#*iaEffia»#tL-cii£a*^fct 

«a&$>j©/<xa«?^K. tnfflT-^ai*^®. tsae 
■c«a3R5u<o i F^*-v>-tz^. *5«fc«. «as©3&»i* 

«*!1£*®*%U. ffirEffia^5«0-f>/</UXU^*> 
X«£#J8I*. l5EtSaS5"JI=S*J£Lfcg©T>^T? 

*E*s*tiMi-4-£ML. *«i«*uNRMi=tsit«a' 
mtsasfm-fiKS^-c. sifE-t*i-e*t<©^?ijj=j3it 

5. WTE2l«7>^^&Sffl*4tf=15Elt«a««# 
©tSa©'<;Uc2*r *-< >'<;u;VUX7K>*.*Ji2£L. 
ISEaa^yiJ©l9E/<XS^SI4. «tE**t^*i©3S 

5yi=feit**ts*4xfc«fE*f u*#>xi=»-3 
i^t, nrE**t-r*t©ig5uicfcit*iirEaa<o/<x(D 

itrE-t*t-€ J *iom?"Ji=j3it-l.ltiEiSJ$a;»a 
©tosiaii^-* £taa l> m i aoiJEaa^MoT 

**i«t. WElDMSaT— S> l=Sr3 
t^r. |trE-t*i-64x©^5>JI=fc«t*. UEa**<fc*:i: 

^s/^^^-r-sitrEa^rv^^&o). i5ES**< 

fi*i:<iti/UJ(S!W:il>ft< til Offl/U, *5«fc 
Of. te<OHrEamr>^A^<D*'S:< 

*t<Dm?«l=telt-5«rEEttl£ttSffi«^6I9ET*b 

* y * *ML5it^fcm#*. mtfc* *i<©j65»ji=fci+ 

«fc y . mi RroiSitaft^saja l. at i jsomcxn 
^fiEWS^Stt. itrE*^-en<DSf'Ji=fcit«ltrEmi 

i=*y. mie<os<E7 r -a«*ai*L. m2SJUKcoiti 

EaajfiJAWT^^-V i'-b^l*. **t-t*i. tt«flD3MI 
T. |JE J E-4i-f*t«)*WI=fcl+*. HTE«* 

*/^$wr-6i5Ea<iT>7 L ^-A^e.(o, ue«**<« 

f5Effll<0SHiT>7 1 ^b©iJ>'S< ti i o<0/<^.icfc 

mmz it « wEBftttttSfiffi^^ 6 iirE^a* u ^ y 
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y* sKawgfrr-^ajau a&fsaitrEgmr 

I*. 'Ptt < t t,3Ett&ffiag<I£SlcS5£**i,fc 

tf^t. 2?*Mti=j:y. BS#JS3icet£a> 

[0 0 4 4] R*«5C=IEKro«^l;fcL^-C 

V7hnvFt7t-K**U UESfca#8l*. S5E 
a«^- KWW¥SI=J: y WEiUS*- Klc 

l Tatars ztiz* y «aromi£fcttMi# 

ESfif-i l=S-5*. BrS» P NfcF^Sf&Efita^ 

* L-cEuvcata-rsciricj: y i ooiirEufisatam 

l=J:y»J«**u ltTE2«^- Klcfct^TI*. SiTEtSS 

i*. fiiE i ntrE«a^st©amr 
i "3i;ta*-r*ti«)T?fc*. Lfc*<o-c, a« 

T^-fA— i >^*fT*><tt^tl=*y. -^ufy^a 
«j*m*«iM-r*ci:(=j:y. ffi&isagtigefflKfc 

[0 0 4 5] 

^-7^lcj3l+*^D^^«fiEH"CfcS. 0*. 01 9t 
IS«'&S6»lcliSC»#$#LTift^*«lllS1--5. II* 

^t7. i 4i*it*a*/<xftajSfe&So ®2tt. m 

i c&EJ$&»gegfil::fcl+i,^**>*;ul!)ft<Dg 



[0 0 4 6] crolit£a>»fiSI=:j3lvC, tOSS-r— 
SSI roflSStSritl*. 01 9iz.if:l,tz&f8.tmtfiT'&Z>. 

$£a(i^$i£ffia-r*Ra k esaaorom*!*. t> 

A *> 6>0>g<HI-«i-aK >A;UX 1/*tK>X t 7 >x:J- B 
XPxl*. &ar*II*fi*:/<AfcaJg1 4lC*3l*-CS 

[0047] 7>^A*&©fii£ifca«#£iSx£a-r 

5Rakegg92|>3i:fe^tli. 02l=SSl*"C\ 7> 

Lfc«toi=. m*fi*/<xp A *i4ii«)i:-r«>saro/< 
i-giytfseife-rssHtfcs. cro^susa-ici*. t> 

tLT*Lfcj:5i=< e***/<xp B *i*i:tofri. 
«a»/<x*<#K$*i«aj**i-s*<. 7>^AA^&a) 

[0 0 4 8] L>*. 7>f±Xi«7>ftAT?fc*it 

WKiftBJ-rSfc. T> J r■^A35^b«)S*fi*/<XPA* 
l8E<-?-<DtecD/<X<DT^U^y *I4. ^U^'J*flfefiE 
96, 7, 8IZfclvC. 7>-T^A^&<Dl:}8t£agm 
<i^lc«J5Lfc, 01 0-01 2, 01 4|c***tf=W 
! (k) , PNi (k) , WSi (n, k) , WSi (p, 

j$u:?y*±fi!SB9, 1 o, i i izfcor. tv^-j-b 
*^e,fl>®^itag<ni#(=»H;ufcw 1 (k) , pn 

1 (k) , WSi (n, k) , WSi (p> k) <0<g#* 

[0 0 4 9] —fs. T>T-^-XA<T>-r-*-B^?i6S<k# 
*7fcSy, 7>-r±B)!i>e>©®*g*:/<XPB^I^< 
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*rotea>><*©Eaa»aaa^. ts*xf+ t>t--7-a 
i> &<o±r roAx roaaaaaaa-si*^ U 'J * £: 

£. aaa«aaa#*&i&s-rs. *©Jt-e. 7>x 
■7-B*e>cosasxv<xPB«>, c-T-^i 021-nya 
■c &*vfci— tf? 1 * c ©ssaaa*!- * a *r s. 

^xo^aiu^yatt. *T»u:?'J*£JifcS56, 7. 
si^asi^c. 7>T"7-Afr«3a>Baaaaaa-^i=ttJ£ 

LfcWi (k) . PNi (k) , WSi (n, k) , WSi 
(p. k) G>a#£ffll x T£di£*l£. 7Vft 

9, 10, 11 |ztel^-C7>T"^-B*>t.(DE|SlttkS<i 
fi#(=»«LfcWl (k) . PNi (k) , WSj (n, 
k) , WSi (P- k) (0)lt$fflUTifit**l5. 

[0050] in£Si 2l=te^T. 

T >T-*-BJ^ 6 <0/<^<0l*T*tOT*fll* ' 

■«**»■«#*»*. c«>a««**a«»©«a 

*t. hi 1 i=*Lit/<^pi=»-r*att«»i 3 7tm 

[0051] B3it. **w©ia«ttfikafisi«a>* 2 
tstt a v a*, hi 9. hi km 

*«H»l=l*Ht»»'*ftLT:KW**lir*. 2 1 14 
Sl7>ft. 2 2ttiffS, 2 3i4**raaa»a 
a. 2 4i*^fit«iSfiP-efc*. c©HJS©»ffii=*3t^-c 
14, 2£a<waaa£*f mi, S2©a«a*K 

[0 0 5 2] Sfi7>ftt. >fil=2*« 
att&*t*. 0«;LI4. 2*roa«7>T i ±A t Ea?l ! ST 

rait 6*1* .tt'<-xy«f/<-i'f)'. **im4, 2 
*a*fci4. iii:ffl^^t?4j|xT2mgt©T>-T-^-t$ 

[0053] Cfl)J:5l:I'S5Si7>ft2 1 a, 2 
1 bl=*yafi**lfcffi#l4. ISS2 2a, 22bl= 

j3t>ts*siKa*aa2 3a, 23b axaasaa 
■ aa«#fca***iT. Komaaaaaa 



#i=^a**i5. »tsusataa«§2 3a, 2 3 b 14. 
H-jHaaozawwa«a«**a*-r*. saa 

2 3a, 2 3 b 14. 1 -3©SaH2fc»&fiS 

^14. Tv^T-AA^coiiasta^sffiffia-rsRa 

kea<ifiJ2a, 2 b WI::iSlvCj£a»**l. t 1 — $ *!l 

a**tr. 7>f4-A*»6S«**ifca- 
c Droatix-sfctojaaar-sfcLT. asa-r 
5. k— x/<> K<*>aaaaaafi#(4. t>t 
7- b^ 6©iiaj£aa^si£aa-r€) r a k e aass 3 

a, 3 bACJSl'tittftiiU. f-*«8**lt, T 

=r—$ fcaaaa^-^L-cma-rs. 

[0054] 2m?U<D ; F^*-V>-fe : 5 5 a, 5 b 14. ± 
^LfclDSSaa-r— a«»4a, 4 b £3 

"y**a*u «aa«a#^6c<ou^y*£ML3i 

i>T. a*fi*/<xp Xa . Pxbl=fe«t*3.-if-^v> 
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